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"Do  science  teachers  have  hobbies  f" 

This  one  has !  Professor  Schaeffer,  Head  of  the  Department  of  Chemistry  at  Waynes- 
borg  College,  Wayn^burg,  Pennsylvania,  collects  postage  stamps  that  illostrate  science. 
He  has  already  written  several  articles  concerning  his  unique  specialty — ^here  is  an¬ 
other  one  of  great  interest — more  will  follow  elsewhere.  These  philatelists  are  tireless  I 

GENERAL  SCIENCE  AS  PORTRAYED  ON  STAMPS 

Habold  F.  Schabffee 


%  LTHOUGH  most  people  fail  to  the  science  of  medicine,  the  first  scien- 
appreciate  the  fact,  the  unpre-  tist  in  recorded  history,  is  depicted  on 
tentious  little  postage  stamp  can  one  of  the  Egyptian  stamps  (No. 
serve  as  a  very  effective  teaching  me-  144).^ 

dium.  The  object  here  shall  be  to  After  a  span  of  twenty-five  oentu- 
give  a  mere  intimation  of  what  may  ries  we  are  brought  to  the  classical 
be  done  for  the  sciences.  It  is  quite  period  of  Greece.  In  the  field  of  medir 
true,  of  course,  that  in  any  given  field  cine,  iEsculapius,  among  the  Greeks, 
the  number  of  topics  covered  by  appro-  occupied  a  position  comparable  with 
priate  postal  issues  will  be  limited;  that  of  Imhotep  in  ancient  Egypt, 
the  same  applies  to  any  elementary  While  philately  can  boast  no  portrait 
textbook !  of  ..Esculapius,  there  are  available 

Those  who  record  history  have  al-  stamps  showing  his  crown  and  staff 
ways  been  rather  prone  to  devote  much  (Denmark  453-455). 
of  their  attention  to  exploits  of  rulers,  Louis  Pasteur  of  France,  the  father 
itatesmen  and  military  heroes.  It  so  of  modern  bacteriology,  has  been  re¬ 
happens,  however,  that  the  first  real  sponsible  for  saving  an  untold  nuiUber 
person  concerning  whom  history  rec-  of  human  lives,  and  the  appearance 
ords  anything  of  importance,  was  not  of  his  portrait  on  a  number  of  French 
a  monarch  or  a  conquering  hero,  but  stamps  is  a  tribute  of  the  nation’s 
one  who  has  been  descril^d  as  “an  appreciation.  Practically  no  country 
artist  and  a  scientist.”  About  three  today  is  too  primitive,  or  too  remote 
thousand  years  before  the  Christian  from  civilization,  not  to  have  more 
era  one  of  the  most  important  men  in  efficient  medical  facilities  than  were 
Egypt  was  Imhotep.  Primarily  he  is  enjoyed  by  the  royalty  several  decades 
remembered  as  a  physician  and  archi-  ago.  In  this  connection  a  very  inter- 
tect,  but  undoubtedly  he  was  also  occu-  esting  set  of  stamps  was  issued  for  the 
pied  in  statecraft  and  in  religious  Belgian  Congo  (412-420).  The  vari- 
duties.  This  first  known  follower  of  ous  designs  portray  a  first-aid  station 

1  The  numbers  following  references  to  stamps  refer  to  numbers  In  Scott’s  Standard  Postage 
Stamp  Catalog. 
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(414),  a  hospital  operating-room 
(419),  etc. 

Another  science  of  vital  importance 
to  our  welfare  is  agriculture.  While 
this  has  been  developed  into  a  very 
complex  industry,  it  rose  from  verj' 
simple  beginnings.  One  set  of  stamps 
portrays  a  harvest  scene  in  ancient 
Egypt  (160-162).  Modem  workers, 
however,  are  accustomed  to  much  more 
leisure  than  their  early  forbears.  This 
is  made  possible,  to  some  extent,  by  the 
use  of  labor-saving  machinery.  A 


Russian  stamp  (476)  depicts  harveM- 
ing  as  carried  out  with  the  aid  of 
tractors. 

Should  we  desire  to  study  zoology 
on  postage  stamps,  the  material 
ing  with  invertebrates  would  pro?* 
rather  meager.  There  is  available, 
however,  at  least  one  interesting  life 
history.  In  1930  the  republic  of  Leb¬ 
anon  issued  a  series  of  stamps  showb| 
the  life  history  of  the  silkworm.  Eaob 
stamp  in  the  series  (108-113)  portniTi 
the  caterpillar  on  a  mulberry  leaf,  a 


PHILATEI.Y  SERVES  SCIENCE 

(A)  Nicholaus  Copernicus,  who  published  his  belief  that  the  suh  was  at  the  center 
of  things,  is  honored  by  Poland  (B)  The  crown  and  serpent  of  .Esculapius,  the 
father  of  medicine,  exemplifies  the  respect  of  the  Danes  for  health.  (C)  Japan  hai 
published  one  of  the  most  beautiful  of  the  map  stamps,  with  .Japan  appropriately  in  the 
center  of  the  world.  Note  the  gull  carrA'ing  a  letter  across  the  Pacific.  (D)  Imhotep, 
the  first  scientist  in  recorded  history,  is  honored  by  his  native  Egv-pt.  He  was  the 
architect  of  the  oldest  extant  pyramid.  (E)  Many  stamps  show  living  creatures;  hers 
is  an  entire  life  history — that  of  the  silkworm — on  one  plate.  It  is  issued  by  the 
Republic  of  Lebanon,  Syria.  (F)  Dmitri  Mendelejeff  and  his  noted  periodic  table  are 
jointly  honored  by  this  recent  Soviet  stamp,  one  of  a  centennial  commemorative  issue. 
The  reproduction  is  one  and  one-fourth  actual  size  of  each  stamp.  The  drawings  froo 
the  originals  were  made  by  J.  Clarence  Hankins,  artist  for  Current  Science. 
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moth  and  a  cocoon.  Among  the  co- 
elenterates  Tonga  offers  one  represen¬ 
tative,  namely,  coral  (45).  Postal 
iaaiies  which  portray  higher  members 
of  the  phylum  chordata  are  quite  nu¬ 
merous.  Representatives  of  various 
classes  are  the  following : 

Elasmobranchii :  Sharks — Eritrea  (169). 
Pisces:  Codfish  —  Newfoundland  (46). 
Beptilia :  Turtles  —  Cayman  Islands 
(95);  Crocodiles  —  Liberia  (186); 
Lizard — New  Zealand  (194);  Snake 
— Liberia  (620). 

Aves:  numerous  birds,  exotic  and  com¬ 
mon. 

Mammalian  vertebrates  are  well 
represented : 

Marsupialia:  Kangaroo — Australia  (1- 

10). 

Carnivora :  Fissipedia :  Newfoundland 
dog — St.  Pierre  (321) ;  Leopard — Ny- 
aiwaland  Protectorate  (38).  Pinnipe¬ 
dia:  Seal — Newfoundland  (200). 
Edentata :  Anteater  —  French  Guiana 
(51). 

Artiodactyla :  Giraffe  —  Nyassa  (401 ) . 
Periasodactyla :  Tapir  —  North  Borneo 
(136). 

Proboscidea:  Elephant — Eritrea  (166). 
Cetaceae :  Whale  —  Falkland  Islands 

(71). 

No  doubt  a  careful  search  would  re¬ 
veal  issues  representing  orders  not  in¬ 
cluded  above. 

Philatelists  with  hotanical  leanings 
will  find  an  abundance  of  material 
representing  the  higher  plants.  We 
could  include  at  least  one  biography 
by  referring  to  the  portrait  of  Albrecht 
von  Haller.  This  eighteenth  century 
Swiss  scientist  was  the  author  of  an 
important  work  on  the  flora  of  his 
country,  and  wrote  thousands  of  arti¬ 
cles  on  a  great  variety  of  subjects 
(Switzerland  476). 

To  illustrate  the  science  of  geogra¬ 
phy,  philately  affords  an  abundance  of 
appropriate  material.  There  are  avail¬ 


able  maps  which  represent  hemi¬ 
spheres,  single  continents,  individual 
countries  and  mere  islands.  One  of 
the  most  beautiful  representations  of 
the  earth  is  the  elliptical  projecticm 
of  the  globe  on  the  Japanese  issues 
(192  to  195).  Numerous  governments 
issue  stamps  which  bear  maps  showing 
their  own  territory.  Among  such 
countries  are  Russia,  Turirey,  Salva¬ 
dor,  Panama,  Paraguay,  New  Zea¬ 
land,  Poland  and  Venezuela.  An  in¬ 
teresting  issue  is  one  of  Russia,  show¬ 
ing  the  polar  regions  (733).  Little 
America,  in  the  Antarctic,  is  repre¬ 
sented  on  our  own  country’s  “Byrd” 
issue  (735). 

But  the  study  of  maps  alone  does 
not  constitute  gec^aphy.  We  would 
know  something  about  the  various  cor¬ 
ners  of  the  globe;  something  concern¬ 
ing  the  flora,  fauna,  inhabitants,  cities, 
etc.  In  this  respect  the  postal  issues 
of  Liberia  are  almost  ideal.  Although 
the  map  of  this  country  is  not  given 
in  detail,  we  can  at  least  observe  its 
relative  location  on  the  “Dark  Conti¬ 
nent”  (233).  We  are  shown  a  large 
variety  of  animals,  including  the  ele¬ 
phant,  champanzee,  pigmy  hippopota¬ 
mus,  antelope,  buffalo,  crocodile,  vul¬ 
ture,  egret,  viper.  Among  plants  rep¬ 
resented  are  the  pineapple,  oil  palm, 
pepper  plant  and  coffee.  We  get  a 
glimpse  of  a  native  village,  a  harbor 
scene  and  other  places  of  interest. 

It  should  prove  rather  interesting 
to  write  an  account  of  a  “round  the 
world  cruise,”  using  postal  issues  as 
the  source  of  maps  and  illustrations 
of  the  sights  encountered. 

Let  us  next  consider  the  universe 
at  large.  During  medieval  times  the 
earth  was  considered  the  center  of  the 
universe.  It  was  believed  that  our 
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cwn  planet  remained  fixed,  while  the 
sun  and  all  other  planets  revolved 
around  it.  True,  Aristarchus,  a  Greek, 
had  proposed  a  heliocentric  theory  as 
early  as  the  third  century  B.  C.,  but 
this  was  not  generally  accepted.  Cen¬ 
turies  later  (1543)  Nicholaus  Coper¬ 
nicus  (Poland  192),  a  Bohemian 
churchman,  published  his  ideas  con¬ 
cerning  our  universe.  After  careful 
study  he  had  concluded  that  the  earth 
and  other  planets  traveled  around  the 
sun. 

In  general,  direct  references  to 
astronomy  are  not  very  numerous  in 
the  various  postal  issues.  To  the  au¬ 
thor’s  knowledge  the  Dipper  and  the 
Southern  Cross  (Cyrenaica  319  and 
Chile  637  respectively)  are  the  only 
constellations  represented.  Since  the 
pagan  deities  Mercury,  Mars  and  Ve¬ 
nus,  are  depicted  on  some  issues  these 
might  be  used  to  represent  planets  of 
the  same  names. 

Elsewhere^  it  has  been  shown  that 
the  designs  found  on  stamps  of  the 
world  can  serve  to  illustrate  a  fairly 
thorough  course  in  chemistry.  An 
important  addition  which  appeared  in 
1934  is  the  Russian  series  (536-539) 
issued  in  honor  of  Dmitri  Mendele- 
jeff.  Every  student  of  high  school 
chemistry  learns  about  MendelejefTs 
periodic  table,  which  was  the  first  suc¬ 
cessful  attempt  to  arrange  the  simple 
chemical  elements  according  to  their 
properties.  An  issue  of  Luxemburg 
(371)  portrays  a  research  chemist  at 
work  in  his  laboratory, 

2  ••PhilatHv  Serves  Chemistry,”  by  Harold 
Vol.  U,  paaes  259-266  (1934). 


Various  phases  of  the  scienc*  of  I 
physics  are  well  portrayed  in  philatdy.  | 
For  years  our  commonest  one  (»nt  ' 
stamp  has  borne  the  portrait  of  I” 
Franklin,  who  pursued  investigation!  | 
into  the  mysteries  of  electricity.  In 
1929  there  was  issued  a  two^oit  * 
stamp  (654)  to  commemorate  the 
fiftieth  anniversary  of  Edison’s  fint 
incandescent  electric  light.  Variom 
European  issues  bear  portraits  (rf 
scientists  who  made  important  contri¬ 
butions  to  physics.  Since  the  measure 
of  mass  is  so  important  to  the  physi¬ 
cist,  it  is  of  interest  to  find  that  Leo¬ 
nardo  da  Vinci  (Italy  1027)  invented 
a  self-indicating  balance.  Desigu  t 
which  show  practical  applications  d  | 
physics  are  quite  numerous.  A  more 
detailed  discussion  of  this  science,  u  f 
portrayed  on  stamps,  has  been  ih  I 
ranged  for  elsewhere.  I 

*  ♦  *  I 

The  foregoing  material  is  by  no  j 
means  exhaustive.  It  is  merely  in¬ 
tended  to  point  the  direction  of  u  j 
interesting  hobby  for  a  scientist  j 
Among  other  fields  one  might  inclnde  \ 
engineering,  mineralogy,  descriptire 
geology,  animal  husbandry.  Collect-  - 
ing  stamps  to  match  special  interests 
is  not  difiicult,  but  one  must  have  ps- 
tience.  To  avoid  discouragement  the 
novice)  will  require  one  very  impiK^ 
tant  tool,  a  stamp  catalog. 

Should  this  article  enlist  a  few  m(»e  j 
people  in  the  stimulating  activity  of 
making  a  science  stamp  collection,  its 
object  will  have  been  achieved. 

'.  Schaeffer,  in  Journal  of  Chemical  EducaUea 


‘^How  did  it  turn  outV* 

Each  of  thousands  of  visitors  to  the  Cleveland  Curriculum  Centers  during?  the  flve- 
period  of  experimentation  and  development  has  undoubtedly  asked  the  question. 
Miss  Mary  Melrose,  Supervisor  of  Elementary  Science  in  the  Cleveland  public  schools, 
presents  a  clear,  concise  account  of  the  Doan  School’s  curriculum  contribution,  only 
failing — in  modesty — to  give  her  own  participation  due  credit. 

OUTCOMES  OF  THE  CLEVELAND  STLTDIES  IN 

SCIENCE 

Maby  Melbose 


IN  Cleveland  we  have  a  very  advan¬ 
tageous  set-up  for  developing  all 
phases  of  the  curriculum  in  the 
elementary  schools.  Several  years  ago 
assistant  superintendent  H.  M.  Buck- 
lev  designated  certain  schools  as  cur¬ 
riculum  centers  to  develop  courses  of 
study  in  the  various  subjects.  Doan 
School  became  the  curriculum  center 
for  elementary’  science. 

The  curriculum-center  plan  gave 
opportunity  for  the  pupils  to  be  a  dom¬ 
inant  factor  in  curriculum  making. 
If  a  course  of  study  is  to  meet  pupil 
needs,  interests  and  capacities,  what 
better  means  can  be  found  than  the 
utilization  of  the  pupils  themselves  in 
making  a  curriculum?  Unquestion¬ 
ably  the  use  of  one  school  as  a  labora¬ 
tory  for  the  purpose  of  evolving  and 
formulating  a  science  course  of  study 
has  proved  moat  practical.  It  furn¬ 
ished  a  means  of  developing  a  work¬ 
able  and  suitable  curriculum  as  con¬ 
trasted  with  a  theoretical  one. 

In  setting  up  the  plans  of  the  exper¬ 
iment,  our  first  concern  was  that  all 
of  the  teachers  should  have  a  scien¬ 
tific  attitude  tow’ard  the  problem.  It 
was  necessary  that  each  one  of  us  look 
at  every  phase  of  the  problem  objec¬ 
tively.  We  knew  that  reliable  findings 
could  not  be  based  on  opinion,  and 
therefore  we  initiated  plans  which  re¬ 
quired  the  recording  of  much  data. 


One  rather  unique  method  of  keep¬ 
ing  data  was  by  means  of  a  teacheris 
diary.  In  this  daily  record  the  teacher 
w’as  to  record  all  the  worth-while  inci¬ 
dents,  the  specimens  brought  to  school, 
the  significant  questions  asked  by  the 
children — in  fact,  to  give  a  concise 
yet  complete  picture  of  the  proceed¬ 
ings  of  the  classroom  during  the  sci¬ 
ence  period.  We  called'  this  record  a 
diary,  as  the  word  suggests  something 
personally  intimate,  and  also  smacks 
of  frankness  and  candidness.  These 
elements  were  so  essential  in  this 
record. 

Our  mode  of  attack  at  the  Doan 
Curriculum  Center  was  first  to  get  the 
pupils  interested  in  some  bit  of  science 
in  each  grade  and  then  watch  to  see 
what  would  happen.  The  stage  was 
set;  the  play  was  on;  but  not  accord¬ 
ing  to  any  pre-arranged  plot.  The 
children  and  teachers  began  to  bring 
in  many  specimens  and  objects  of  all 
kinds.  As  time  went  on  the  pupils 
were  taught,  or  at  least  exposed,  to 
practically  the  entire  gamut  of  scien¬ 
tific  topics,  principles  and  phenomena 
in  the  major  sciences.  This  initial 
panoramic  study  was  an  extremely 
interesting  period  for  both  teachers 
and  pupils.  It  proved  to  be  a  very 
worth-while  beginning. 

In  this  short  article  naturally  it 
will  not  be  possible  to  give  a  detailed 
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Story  of  all  that  has  taken  place.  In¬ 
stead,  I  shall  mention  briefly  some  of 
the  factors  that  have  contributed  most 
toward  the  solution  of  the  problem. 
Unfortunately,  this  cataloging  of  the 
procedures  does  not  give  a  picture  of 
the  many  interesting  activities  going 
on  in  the  classrooms.  An  article  by 
Dr.  Manor  A.  Webb  in  the  Peahody 
Bef lector  and  Alumni  News,  April, 
1929,  gives  a  vivid  description  of 
these. 

What  procedures  were  used  in  de¬ 
veloping  the  science  course  f 

1.  Charts  were  made  covering  the 
vast  amount  of  science  material  that 
had  been  studied.  This  was  organ¬ 
ized  under  subject  headings  and  for 
each  school  grade. 

2.  Committees  of  science  teachers 
from  other  schools  cooperated  in  try¬ 
ing  out  different  phases  of  the  science 
work  with  pupils  in  their  classes. 

3.  Pupil-interest  data  were  ac¬ 
quired  in  five  ways.  At  the  end  of 
the  first  year,  after  the  children  had 
been  learning  about  many  different 
phases  of  this  world  of  science,  we 
asked  them  to  state  what  topic  inter¬ 
ested  them  most.  Since  then  we  have 
asked  for  these  data  four  times  during 
the  year.  In  this  way  we  get  the  dom¬ 
inant  seasonal  interest  of  each  age- 
grade  group. 

If  these  data  on  pupil-interest  were 
acquired  only  once,  then  there  might 
be  many  things  influencing  them  or 
throwing  them  off  plumb.  The  inter¬ 
est  might  be  traced  to  the  enthusiasm 
of  the  teacher,  to  the  way  it  was 
taught,  or  to  some  unusually  interest¬ 
ing  first-hand  experience  or  observa¬ 
tion  in  connection  with  the  study. 
However,  we  thought  if  such  pupil- 
interest  studies  were  made  with  thou¬ 
sands  of  pupils  under  different  teach¬ 


ers,  the  basic  interests  would  suidj 
become  evident,  and  we  have  fotnj 
this  to  be  true.  Now  we  can 
predict  the  units  that  will  be  liitij 
as  “most  interesting”  by  pupils  in  ^ 
different  grades  at  different  times  d 
the  year.  At  present  we  have  intem 
data  on  about  55,000  pupils. 

A  second  method  of  determini^ 
pupil-interest  was  by  analyzing  tb 
teachers’  diaries.  These  revealed  n« 
only  the  interests  but  also  the  spa 
of  interest. 

Another  way  of  getting  at  pupfl. 
interest  was  that  of  asking  the  pupQi 
to  write  the  science  facts  they  reme» 
bered  at  the  end  of  the  semester  «r 
year.  No  hint  was  given  as  to  tb 
subject,  organization,  or  anything  d 
the  sort.  We  felt  that  the  facts  sp  f 
pearing  on  the  pupils’  papers  wonU 
be  those  that  had  made  the  greatei 
impression  and  therefore  of  interest 

The  children’s  questions  were  taW 
lated  and  classified.  And  all  the 
jective  material  brought  to  school  by 
the  pupils  was  listed.  As  these  indi¬ 
cated  interest  on  the  part  of  the  pupil 
asking  the  question,  or  bringing  tb  | 
specimen,  they  served  as  the  fourfi  ' 
and  fifth  ways  to  detect  pupil-intered 

4.  One  of  the  most  important  con¬ 
tributions  toward  developing  the  sci¬ 
ence  course  has  been  the  analysis  d 
the  science  concepts  down  into  their 
simplest  elements.  We  realized  the 
necessity  of  this  in  connection  with  tb 
making  of  a  course  of  science  for  boji 
and  girls,  and  were  not  content  with 
using  only  the  science  concepts  upw 
which  high  school  and  advanced  so- 
ence  are  built.  We  felt  many  of  these 
could  be  broken  down  into  much  siffl" 
pier  ones. 

In  this  analysis  we  found  there 
were  certain  levels  of  concepts.  For 
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example,  most  concepts  that  were  on 
the  level  of  observation  could  be  in¬ 
corporated  with  very  young  children 
in  the  lower  grades.  The  concepts  that 
required  inferences  to  be  made  from 
a  series  of  observations  were  on  a 
higher  level.  And  still  more  advanced 
were  those  science  concepts  that  in¬ 
volved  cause  and  effect.  Herein  lies 
the  foundation  of  grade  placement  in 
elementary  science. 

5.  We  studied  all  of  the  objective 
material  that  had  been  utilized  or 
could  be  utilized  in  teaching  various 
concepts,  and  chose  those  things  that 
seemed  to  be  best  adapted  to  aid  in 
the  learning  and  understanding  of  the 
concept.  Then  we  set  up  learning 
situations  around  these  objective  ma¬ 
terials. 

6.  Our  next  problem  was  that  of 
focusing  and  organizing  all  of  these 
into  big  science  units.  Although  some 
titles  of  units  sounded  intriguing, 
they  could  not  be  used,  because  in 
them  one  needed  to  incorporate  too 
wide  a  range  of  concepts,  some  being 
too  difficult  for  young  pupils. 

7.  Another  agency  that  has  aided 
in  the  experiment  is  the  radio.  For 
more  than  two  years  one  science  fesson 
per  week  has  been  given  over  the  radio 
to  pupils  of  the  fifth  and  sixth  grades. 
These  science  radio  lessons  have  shown 
the  reactions  of  thousands  of  children 
to  units  or  parts  of  units.  It  would 
have  taken  years  of  experimentation 
in  a  few  classrooms  to  have  learned 
such  definite  indicators.  The  radio 
offers  an  interesting  set-up  for  experi¬ 
mentation,  as  the  radio  lesson  has  the 
controlled  elements  and  each  classroom 
of  pupils  and  teachers  provides  the 
variable  ones. 

Naturally  the  developing  of  a  sci¬ 
ence  course  was  only  part  of  the  prob¬ 


lem.  Regardless  of  the  merits  of  a 
course,  unless  it  is  used  it  is  of  little 
value  to  a  school  system.  Therefore, 
let  us  consider  some  of  the  factors  that 
helped  incorporate  science  in  all  the 
Cleveland  elementary  schools. 

How  was  the  science  coturm  ptU 
into  operation  throughout  the  eitgt 

1.  The  many  dynamic  science  sit¬ 
uations  at  Doan  School  aroused  the 
interest  of  teachers  from  other  schools. 
Although  it  was  a  new  subject  to  them, 
many  teachers  were  stimulated  to  try 
some  of  the  science  units  they  saw  the 
curriculum  teachers  using.  ^  science 
was  begun  with  enthusiasm,  first  in 
fifteen  cooperating  schools,  and  later 
in  all  the  city  schools. 

2.  These  teachers  b^n  science  by 
teaching  only  one  or  two  units  a  se¬ 
mester.  The  following  year  another 
unit  was  added.  This  progressive  pro¬ 
cess  made  it  rather  easy  for  teachers 
to  become  initiated  into  the  teaching 
of  science.  Such  a  gradual  beginning 
gave  the  teacher  time  to  become  famil¬ 
iar  with  the  subject  matter  in  a  few 
units  at  a  time. 

3.  Many  of  the  science  units  have  • 
been  mimeographed  and  distributed 
to  the  schools.  These  contain  the 
method  as  well  as  the  content  for  the 
unit. 

4.  A  new  time  schedule  allotted 
the  same  amount  of  time  to  elementary 
science  as  to  history.  The  time  dis¬ 
tribution  per  week  is — Kindergarten, 

25  minutes;  First  grade,  30  minutes; 
Second  grade,  50  minutes ;  Third 
grade,  60  minutes;  Fourth  grade,  90 
minutes;  Fifth  grade,  120  minutes; 
Sixth  grade,  120  minutes. 

5.  Most  of  the  Cleveland  elemen¬ 
tary  schools  are  organized  on  a  depart¬ 
mental  basis  in  grades  4,  5  and  6. 
Thus  the  teachers  preparing  to  become 
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science  teachers  can  give  their  entire 
attention  to  this  subject.  They  may 
take  extension  courses  in  science,  be¬ 
come  familiar  with  science  books  for 
pupils  as  well  as  those  by  authorities 
in  the  major  fields.  In  fact,  it  gives 
the  teacher  an  opportimity  to  become 
a  specialist  in  science  and  the  teaching 
thereof. 

Practically  all  fourth,  fifth  and 
sixth  grade  pupils  are  taught  science 
by  science  departmental  teachers,  250 
in  number.  There  are  also  about  850 
teaching  science  in  the  lower  grades, 
in  addition  to  all  kindergarten  teach¬ 
ers. 

6.  Doan  School  also  serves  as  a 
training  center  for  science  teachers. 
Many  have  been  transferred  from  the 
center  to  teach  the  subject  in  other 


schools.  Thus  Doan  forms  the  nucleoi  I 
for  the  development  of  science  teach-  f 
ing,  as  well  as  the  development  of  the  j 
science  curriculmn.  i 

7.  The  science  radio  lessons  have 
proved  especially  effective  in  putting 
the  science  program  into  action.  These 
lessons  actually  constitute  an  active 
science  course.  As  the  broadcasts  are 
weekly,  they  project  the  week’s  woii 
for  both  teachers  and  pupils.  Thev 
also  give  suggestions  of  many  tech¬ 
niques  to  be  used  in  the  teaching  o( 
science. 

Thus  it  is  easily  seen  that  the  ac¬ 
complishments  in  science  in  the  Cleve¬ 
land  elementary  schools  are  due  to  the 
interest,  enthusiasm  and  hard  work  (n 
the  part  of  many  teachers  and  prin¬ 
cipals  in  Doan  and  other  schools. 


MAINE  TIDE 

The  grave,  rich  afternoon  is  suddenly  a-glint, 

Tlie  bay’s  flat  immobility  is  burst. 

The  sunken  sea  awakes,  and  there  is  signal 
t  For  the  gathering  of  gulls,  and  arrowy  flights 

Of  medricks  at  the  black  nets  of  the  weirs — 

Bed-beaked,  on  tipsy  wings  they  dart  and  dive 
In  shrill  pursuit  of  herring. 

Now  comes  the  tide- wind  in  the  roruce 
And  a  weltering  of  white-caps  off  the  point. 

Far  out,  the  ragged  girdles  of  the  islands 
Are  drawn  beneath  the  flood,  the  giant  weight. 

The  lazy  seals  roll  from  the  sun-baked  rocks — 

With  ebony  shoulders  glistening,  they  plunge 
In  gutteral  ecstasy. 

Broad  foam-edged  discs  of  silver  slither  on 
The  flats  and  lift  the  dories  up,  and  lick 
The  lines  of  salt-encrusted  lobster-pots. 

Beside  the  muddy  margin  of  the  cove 
Two  herons  stand  incredibly  alert 
And  watch  the  many-flngered  water  creep 
Through  boulders  washed  with  weed. 

And  now,  long  miles  from  this,  my  eyes  still  see 
The  cleanly  tumult,  and  I  faintly  hear 
The  tangled  rhythms  of  a  distant  tide. 

Through  inland  dust  I  see  the  flash  of  gulls 
And  to  my  nostrils  summon  back  the  salt — 

The  mesh  of  whitened  water  in  the  rocks 
Is  with  me  presently  ! 

NORRIS  POTTER,  JR. 
.Assistant  Professor  of  English 
Northeastern  University 
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ip«  abandon  laboratory  work?" 

A  dUtinctly  thoughtful  analysis  of  the  question  persuades  Dr.  H.  I.  Schlesinger, 
vetersD  teacher  of  chemistry  at  the  University  of  Chicago,  that  the  answer  is  “No”  for 
the  right  kind  of  laboratory  instruction. 

IMPORTANT  CRITERIA  IN  EVALUATING 
LABORATORY  WORK 

H.  I.  ScULESINOES 


The  present  movement  in  favor 
of  the  substitution,  in  elemen¬ 
tary  courses,  of  lecture  and  small 
group  demonstrations  in  place  of  lab- 
orator}-  exercises  performed  by  stu¬ 
dents,  is  more  than  a  mere  line  of  least 
resistance  to  the  demand  for  economy 
in  school  administration.  The  sup¬ 
porters  of  the  movement  include  many 
experienced  and  excellent  teachers 
who,  dissatisfied  with  the  results  of 
laboratory  instruction,  have  turned  to 
other  methods.  There  are  others,  how¬ 
ever,  who  remain  convinced  that  there 
is  a  value  gained  by  doing  things  for 
one’s  self  that  may  not  be  gained  in 
any  other  way.  These  cannot  leave 
out  of  consideration  the  eagerness  with 
which  students  approach  laboratory 
work;  they  cannot  forget  that  the  in¬ 
spiration  for  important  scientific  ca¬ 
reers  came  from  these  early  contacts 
with  laboratory  experience.  If  labor¬ 
atory  exercises  have  become  mere  me¬ 
chanical  routine,  and  the  students’  in¬ 
terest  therefore  soon  flags,  if  inspira¬ 
tion  is  now  lacking,  then  there  must 
be  some  serious  malady  in  our  labor¬ 
atory  work.  But  the  competent  phy¬ 
sician.  observing  symptoms  of  disease 
in  his  patient,  does  not  forthwith  de¬ 
cide  to  put  him  out  of  his  misery;  he 
seeks  to  diagnose  the  disease  and  to 
find  a  cure. 

In  thi.s  instance  the  cause  of  the 
disease  is  not  hard  to  find;  the  cure, 
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as  is  usually  the  case  in  an  illness  of 
long  standing,  will  require  much 
thought  and  ingenuity,  and  cannot  be 
effected  over  night.  In  the  earlier 
days  of  science  teaching,  small  groups 
of  ardent  students  met  with  a  master 
to  learn,  in  the  laboratory,  the  facts  and 
the  principles  of  science.  The  grow¬ 
ing  importance  of  the  latter  began  to 
attract  larger  numbers  of  students ;  the 
facts  to  be  learned  also  became  more 
and  more  numerous,  and  the  simple 
relationship  of  master  and  disciple 
had  to  be  abandoned.  Gradually  the 
laboratory  lost  its  original  function, 
and  became  merely  the  handmaiden  of 
the  lecture.  No  longer  did  the  stu¬ 
dent  participate  as  an  apprentice  in 
new  discovery;  his  work  took  on  the 
character  of  pure  repetition  intended 
to  illustrate  and  clarify  principles  dis¬ 
cussed  in  the  classroom,  to  give  a  feel¬ 
ing  for  the  reality  of  science,  to  make 
facts  easier  to  learn  and  to  remember, 
and  to  develop  some  technical  skill. 

Even  greater  have  been  the  changes 
in  the  function  of  science  in  the  curric¬ 
ulum.  Formerly  reserv-ed  for  those 
students  w’ho  required  it  for  their  pro¬ 
fessional  careers,  science  has  now  be¬ 
come  a  part  of  the  general  education 
of  everyone  who  desires  acquaintance 
with  important  modem  currents  of 
thought  and  with  factors  which  play 
an  important  role  in  our  economic  and 
social  development.  Acquisition  of 
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skills,  and  acquaintance  with  specific 
materials,  have  therefore  become  less 
important  in  elementary  science  teach¬ 
ing;  science  is  now  so  much  a  part 
of  everyday  life  that  its  “reality^’  is 
apparent  to  everyone. 

These  and  other  objectives  of  pres¬ 
ent-day  laboratory  work,  though  they 
must  never  be  neglected,  have  never¬ 
theless  receded  in  relative  importance. 
But  the  new  function  of  science  in  the 
school  and  the  college  has  not  destroyed 
the  value  of  laboratory  experience ; 
rather  it  has  brought  to  laboratory 
work  a  new  and  greater  importance. 
The  disease  from  which  laboratory' 
instruction  now  suffers  is  a  failure  to 
realize  and  to  meet  these  new  respon¬ 
sibilities;  the  cure  is  to  base  on  its 
new  function  the  criteria  by  which  we 
must,  as  teachers,  judge  the  success  or 
failure  of  our  work. 

General  education,  of  which  science 
is  now  a  part,  includes  not  only  fac¬ 
tual  information  and  acquaintance 
with  the  principles  of  the  natural  and 
social  sciences  and  of  the  humanities, 
but  has  as  one  of  its  primary  objec¬ 
tives  training  in  the  powers  of  clear 
thinking.  Most  of  the  problems  which 
confront  mankind  require,  in  addition, 
a  wise  choice  of  premises  and  a  check 
on  the  conclusions  reached.  In  both 
of  these,  accurate  observation  is  of 
the  utmost  importance.  Furthermore, 
most  students  are  preparing  for  a  life 
of  action  rather  than  one  of  contem¬ 
plation.  General  education  should 
therefore  provide  training  in  how  and 
what  to  see,  and  in  translating  obser¬ 
vation  and  thought  into  well-consid¬ 
ered  action. 

Laboratory  work,  as  at  present 
organized,  does  not  in  general  pay 
enough  attention  to  these  objectives. 
The  experiments  do  not  give  training 


in  unbiased  observation  because  mcit  f 
of  them  are  of  such  character  that  tie  ) 
student  can  predict  what  the  tesnlt  I 
will  be.  The  experiment  is  not  de.  f 
signed  to  let  him  discover  something  [ 
new;  it  is  planned  to  illustrate  some¬ 
thing  already  learned.  Furthermose, 
development  of  confidence  in  the  ste. 
dent’s  own  powers  of  observation  is  not 
sufficiently  stressed,  because  he  is  sel- 
dom  placed  in  a  position  in  which  be 
must  rely  upon  himself,  rather  than 
confirm  his  results  by  those  obtained 
by  close  neighbors  in  a  crowded  labor 
atory. 

A  second  difficulty  arises  from  the 
fact  that  students  can  accomplish 
nothing  in  the  laboratory  until  they 
have  acquired  certain  essential  though 
simple  techniques,  and  have  become 
familiar  with  some  of  the  less  compli¬ 
cated  methods  of  experimentatioa.  1 
Without  direction  they  flounder  and 
waste  their  time,  consume  extravagant 
amounts  of  expensive  material,  and 
ruin  much  apparatus.  For  this  rea¬ 
son,  elaborate  laboratory  manuali 
with  very  detailed  directions  for  prar 
tically  every  experiment  have  been 
prepared.  The  process  has  been  car 
ried  too  far.  Seldom  has  the  student 
an  opportunity  to  devise  any  experi¬ 
ment  for  himself ;  even  more  rarely  ii 
it  demanded  that  he  do  so. 

If  laboratory  work  has,  as  here  sug¬ 
gested,  objectives  which  are  more  or 
less  distinct  from  those  sought  in  the 
classroom,  the  attainment  of  these  ob¬ 
jectives  should  be  tested  by  criteria 
applying  primarily  to  the  laboratoiy 
work.  The  organization  of  the  class¬ 
room  phase  of  the  course  is  consid¬ 
ered  unsatisfactory  unless  understand: 
ing  of  any  given  topic  demands  more 
or  less  thorough  understanding  of 
those  previously  discussed.  Similarly 
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•n  •ttempt  should  be  made  so  to  organ¬ 
ise  the  laboratory  course  that  success- 
fnl  carrying  out  of  the  later  experi¬ 
ments  is  based  on  the  skills,  the 
methods,  and  especially  the  point  of 
riew  developed  in  the  earlier  ones. 
As  most  laboratory  work  is  now  ar- 
fsnged,  the  student  after  four  or  five 
weeks  is  ready  to  carry  out  all  of  the 
imnaining  experiments  of  the  manual, 
irrespective  of  their  order.  Of  course, 
he  could  not  answer  the  questions 
based  on  the  work  of  the  text,  but  that 
has  no  bearing  on  the  question  of  what 
the  laboratory  work  has  done  for  him. 
The  significant  point  is  that  nothing 
is  being  done  to  develop  his  ability  to 
analyze  a  situation  and  to  devise  pro¬ 
cedures  for  meeting  it. 

According  to  the  objectives  out¬ 
lined  in  the  foregoing,  the  criteria  for 
the  success  of  an  elementary  labora¬ 
tory  course  should  be  sought  in  the 
students’  increasing  accuracy  of  ob¬ 
servation,  increasing  ability  to  use 
data  and  knowledge  in  drawing  con¬ 
clusions,  and  increasing  independence 
in  planning  tests  to  check  the  conclu¬ 
sions  drawn.  Consequently,  aside 
from  the  experiments  needed  to  de¬ 
velop  the  minimum  essential  tech¬ 
nique,  and  those  advisable  to  illustrate 
certain  principles  and  to  clarify  diffi¬ 
culties,  emphasis  should  be  placed  on 
experiments  of  such  character  that 
they  must  be  carried  out  indepen¬ 
dently  and  have  results  not  readily 
predicted  by  the  student.  To  these 
should  be  added  the  solution  of  simple 
proUems  by  experimental  means  which 
the  student  must  devise.  To  develop 
such  experiments  and  adapt  them  to 
large  classes  and  limited  appropria¬ 
tions  is  a  difficult  task  which  will  re- 

_  t  A  few  other  expeiimenta  of  this  type  are 
J.  Chem.  Ed..  12.  624  (1936). 


quire  a  great  deal  of  time.  A  few 
have  been  tried  out  at  the  University 
of  Chicago;  others  undoubtedly  are 
being  tested  by  other  groups  of  in¬ 
structors.  Space  permits  no  more 
than  a  brief  description  of  one  of 
these.  ^ 

The  student  is  instructed  to  obtain 
three  samples  of  material  from  the 
assistant,  and  is  told  that  each  may  be 
either  a  chloride,  a  sulfide  or  an  oxide, 
of  some  metal.  His  problem  is  to 
observe  the  behavior  of  each  sample 
when  it  is  heated  in  a  stream  of  hy¬ 
drogen.  He  is  given  simple  direc¬ 
tions  for  the  procedure,  and  for  test¬ 
ing  for  hydrogen  chloride,  hydrogen 
sulfide  and  water.  From  his  obser¬ 
vations  he  is  to  conclude,  insofar  as 
is  possible,  which  substances  were 
placed  in  his  hands.  To  aid  him  in 
drawing  his  conclusions,  he  is  given 
two  tables:  one  of  these  lists  certain 
properties  of  a  fairly  large  number 
of  chlorides,  oxides  and  sulfides;  the 
other  gives  the  properties  of  products 
obtainable  by  the  reduction  of  the  com¬ 
pounds  described  in  the  first  table. 
The  student  cannot  know  what  he  is 
expected  to  see,  because  he  does  not 
know  with  what  substances  he  is  work¬ 
ing;  he  must  develop  confidence  in  his 
own  results,  because  no  one  in  his 
group  is  likely  to  have  the  same  set 
of  “unknowns.”  He  must  draw  his 
own  conclusions,  and  must  test  their 
correctness  by  procedures  he  plans  on 
the  basis  of  the  properties  described 
for  the  possible  products.  Some  of 
the  substances  included  in  the  list 
undergo,  when  heated  with  hydrogen, 
no  changes  other  than  those  which 
occur  when  they  are  heated  alone.  In 

mentioned  In  an  earlier  article  by  the  author,. 


EDUCATION  FOB  MABCH,  1036 


a  previous  experiment  the  student  has 
had  contact  with  methods  for  studying 
such  changes.  The  experience  gained 
in  the  earlier  experiment  must  be  used 
in  the  later  one  to  avoid  the  drawing 
of  erroneous  conclusions. 

This  experiment  has  been  described 
merely  to  make  more  concrete  the  ob¬ 
jectives  and  criteria  herein  advocated. 
Others  must  be  developed  to  demand 
of  the  student  not  only  selection  of 
properties  to  be  examined,  but  choice 
of  reagents,  and  finally  selection  of 
experimental  procedures.  Such  ex¬ 


periments  necessarily  require  mom 
time  for  their  performance  than  do 
those  for  which  detailed  directions  are 
given,  but  the  resulting  decrease  is 
the  total  number  of  exercises  will  be 
a  gain  rather  than  a  loss.  The  moe 
this  type  of  work  is  introduced  into 
the  course,  the  more  nearly  will  the 
latter  meet  the  objective  of  training 
students  “to  see,  to  think  and  to  act,” 
and  the  more  value  will  it  have,  not 
only  for  the  prospective  science  stu¬ 
dent,  but  also  to  the  one  seeking  to 
broaden  his  general  education. 


"/«  apparatus  a  substitute  for  books?** 

Science  students  may  be  reading  too  little,  according  to  the  observations  of  Super¬ 
intendent  J.  T.  Giles,  State  High  School  Supervisor  of  Wisconsin,  who  believes  tlut 
schools  should  train  “lay  scientists”  who  will  appreciate  practical  literature. 

REORGANIZATION  OF  HIGH  SCHOOL  SCIENCE  j 
TEACHING  —  LABORATORY  OR  LIBRARY? 


IN  the  reorganization  that  is  now 
going  on  in  secondary  education, 
what  are  the  changes  to  be  ex¬ 
pected  in  the  teaching  of  science  ?  In 
order  to  answer  this  question  we  must 
know  w'hat  are  the  forces  that  are 
working  to  modify  the  educative  pro- 
less  as  a  whole,  and  the  secondary 
school  in  particular.  These  forces  are 
both  social  and  psychological. 

Historically  the  major  function  of 
the  academy  and  of  the  early  high 
schools  was  preparation  for  college. 
This  was  accomplished,  it  was  be¬ 
lieved,  by  training  the  mind.  The 
theory  of  mental  discipline  was  quite 
generally  accepted,  and  Latin,  Greek 
and  Mathematics  were  the  approved 
means  by  which  the  mind  was  trained. 
The  student  liody  was  highly  selected 
to  start  with,  and  the  sifting  process 


Giles 

w'as  continuous  throughout,  so  that 
only  the  brightest  pupils  survived. 

In  the  beginning  years  of  the  twen¬ 
tieth  century,  psychologists  began  to 
abandon  the  old  faculty  psychology 
and  with  it  the  dogma  of  mental  dia- 
cipline.  Doubt  was  cast  upon  the 
amount  of  transfer  from  textbodi  to 
life  activities.  A  new  theory  of  knowl¬ 
edge  began  to  arise,  that  it  is  not 
something  to  be  learned  by  t^all8fe^ 
ence  from  book  to  mind — how  could 
it  be  ? — but  is  something  resulting 
from  the  interaction  of  organism  and 
environment.  Each  learner  manufae- 
tures  his  own  peculiar  brand  of  knowl¬ 
edge.  This  means  that  learning  is  not 
the  passive  absorption  of  information 
as  formerly  believed,  but  an  active, 
dynamic  process  which  involves  the 
whole  person  of  the  learner. 
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About  1916  a  national  committee  the  selection  and  guidance  of  those 


began  trying  to  state  the  goals  of  sec¬ 
ondary  education  in  terms  of  life- 
ireas,  such  as  home-membership,  voca¬ 
tions,  leisure-time  activities,  institu¬ 
tional  living,  etc.  These  were  the 
famous  cardinal  principles,  accepted 
quite  generally  in  theory,  but  in  the 
classroom  the  knowledge  objective  still 
persisted.  The  high  school  science 
curriculum  had  been  solidified  around 
the  textbook  and  the  laboratory,  and, 
backed  by  the  conservative  forces  of 
college  entrance  conditions,  teacher 
inertia,  departmental  interest  and  tra¬ 
dition,  the  curriculum  has  yielded 
slowly  to  the  pressure  for  change. 
Several  other  departments  of  the 
school,  those  dealing  with  language, 
literature,  home  making,  business,  and 
the  social  studies,  for  example,  are 
moving  faster  toward  reorganization 
than  are  the  natural  sciences.  It  seems 
strange  that  this  department  should 
have  failed  so  signally  to  apply  the 
method  of  scientific  inquiry*  in  its  own 
reconstruction. 

Again,  there  are  the  social  changes 
taking  place  in  the  secondary  school, 
chief  of  which  is  the  unprecedented 
increase  in  enrollment,  with  its  tre¬ 
mendous  implications  for  democracy. 
Doubling  approximately  each  decade 
^  since  the  nineties,  it  now  enrolls  essen¬ 
tially  “all  the  children  of  all  the  peo¬ 
ple.”  No  longer  is  there  social  or  cul¬ 
tural  selection,  and  no  longer  is  the 
dominant  aim  preparation  for  college. 
Perhaps  only  a  fourth  of  those  who 
enter  high  school  ever  reach  college. 
Those  who  do  are,  and  probably  should 
be,  highly  selected.  So  long  as  the 
college  retains  its  traditional  aim  and 
curriculum,  a  minor  function  of  the 
secondary  school  would  seem  to  be 


adapted  to  do  college  work.  The  ma¬ 
jor  function  is,  of  course,  education 
for  living — personally,  socially,  occu¬ 
pationally,  recreationally.  What  are 
the  curricular  means  and  the  teaching 
methods  by  which  we  may  achieve  this 
goal  ?  That  is  our  problem. 

Finally,  we  come  to  the  more  recent 
developments  in  our  understanding  of 
the  nature  of  the  learning  process. 
After  many  years  of  scientific  re¬ 
search,  accompanied  often  by  unscien¬ 
tific  debate,  we  have  come  to  believe 
that  the  products  of  learning  are 
utilized  only  when  the  learner  recog¬ 
nizes  the  similarity  between  the  orig¬ 
inal  learning  situation  and  the  new 
situation  in  which  they  may  be  us<id. 
Leading  psychologists  still  differ  as  to 
the  means  and  extent  of  “transfer  of 
training.”  They  are  agreed,  however, 
that  a  responsibility  rests  on  the 
teachers  for  making  the  pupil  con¬ 
scious  of  the  need  and  possibility  of 
using  his  new  learnings  in  further 
experience.  We  need  to  know  the 
actual  use  being  made  by  former  pu¬ 
pils  of  their  high  school  learnings,  for 
we  can  no  longer  rest  serene  on  the 
old  faith  in  transfer  from  schoolbook 
to  life.  This  is  a  disturbing  discovery. 

Another  modern  discovery  of  vast 
educational  significance  is  the  com¬ 
monplace  proposition  that  learning  is 
goal-seeking,  or  in  other  words,  that 
we  learn  what  we  want  to  learn.  We 
have  believed  in  the  past  that  learning 
could  be  coerced,  and  that  lessons  could 
be  assigned,  irrespective  of  the  pupil’s 
desires  in  the  matter.  But  modem 
educational  theory  is  building  on  the 
foundation  of  human  wants.  Each 
individual  is  driven  by  the  basic  forces 
of  desire  for  approval,  social  impor¬ 
tance,  security,  etc.,  to  seek  those 
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things  which  will  add  to  his  system 
of  values,  and  to  avoid  as  far  as  pos¬ 
sible  those  things  which  oppose  them. 
We  call  these  values  “the  pupil’s  in¬ 
terests,”  and  they  are  all-important 
for  education.  But  they  cannot  be 
forced;  we  cannot  compel  interests  in 
others.  They  are  contagious  and  may 
be  caught ;  they  may  be  suggested,  but 
not  assigned.  Strange,  is  it  not,  that 
we  should  not  have  discovered  these 
things  sooner? 

Putting  all  these  items  together  we 
get  a  new  basis  for  reconstruction  of 
secondary  education.  Emphasis  shifts 
from  college  to  life,  from  textbook  to 
experience,  from  teaching  subjects  to 
directing  learning,  from  discipline  to 
interests,  from  knowledge  to  activity, 
from  coercion  and  assignment  to  sug¬ 
gestion  and  guidance,  from  passivity 
to  purpose.  The  school  becomes  less 
formal  and  authoritative,  the  teacher 
more  friendly  and  sympathetic.  The 
curriculum  ceases  to  be  dictated  from 
above  and  becomes  a  cooperative  enter¬ 
prise  in  which  the  pupil  plays  an  in¬ 
creasingly  important  role,  it  is  more 
flexible,  personal,  and  individual. 
Large  class  groups  may  still  learn 
much  from  lecture,  demonstration,  and 
picture,  in  school  as  they  do  outside, 
but  the  best  thinking  is  done  in  small, 
social  groups,  both  in  school  and  out. 
This  device  of  the  small  study-group 
within  the  larger  class-group  offers 
possibilities  which  have  only  recently 
been  recognized.  It  is  the  method  par 
excellence  for  solving  problems. 

Now  what  are  the  implications  of 
all  this  for  high  school  science?  In 
the  first  place,  it  seems  to  me,  we  must 
find  out  what  John  and  Mary,  who 
have  recently  had  these  courses  in  the 


school,  and  who  are  now  at  home,  qq 
the  farm,  in  the  filling-station,  at  wq^ 
or  at  play,  or  even  in  college,  are  do¬ 
ing  with  science,  or  might  profitaUy 
do  with  it.  We  hope,  of  course,  that 
they  are  continuing  their  science  edih 
cation.  But  we  know  that  most  oi 
them  are  not  doing  it  by  textbook 
study  nor  by  laboratory  experimenta¬ 
tion.  They  have  become  lay  users  of 
science  rather  than  specialists,  their 
needs  are  general  rather  than  techni¬ 
cal.  If  they  are  growing  at  all  in  the 
understanding  of  their  physical  and 
biological  environment,  it  is  largdy 
by  using  such  meaningful  vocabulary 
as  they  possess  in  reading,  listening 
and  observation  to  increase  that  under¬ 
standing.  We  should  know,  as  far  u 
we  can,  what  these  activities  are. 

Briggs  has  often  reminded  us  of  the 
need  for  starting  pupils  to  doing  in 
school  those  desirable  things  whidi 
they  will  probably  do  when  school  ii 
out.  This  is  one  way — the  best  way, 
I  think — of  assuring  the  transfer  of 
classroom  learning.  One  of  the  chief 
objectives  of  high  school  science  ia 
unquestionably  to  give  greater  mean¬ 
ing  to  the  world  around  us.  Theee 
meanings  are  expressed  by  wordi 
which  denote  relationships.  Wide  un¬ 
derstanding  necessitates  an  extensive 
vocabulary  which  is  best  acquired,  no 
doubt,  by  extensive  reading  and  con¬ 
versation.  I  am  not  arguing  against 
the  textbook  and  the  laboratory.  They 
have  essential  functions.  But  they 
are  better  adapted  to  the  scientist,  the 
specialist,  than  to  the  layman,  and 
they  need  to  be  supplemented  in  the 
high  school  by  the  library.  The  chief 
use  out-of-school  John  and  Mary  are 
making  of  their  science  is  in  their 
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reading.  We  can  start  them  to  doing 
that  better  in  school  and  guide  them 
better  than  we  have  in  the  past. 

It  ia  not  even  necessary  to  have  an 
extensive  science  library  in  the  school, 
although  that  is  desirable.  Out  of 
school  the  pupil  must  choose  and  find 
his  own  books.  He  should  have  guid¬ 
ance  and  practice  in  school  in  doing 
just  that  thing.  Too  often,  I  fear, 
we  have  spoon-fed  our  pupils  by  hand¬ 
ing  them  books  until  they  have  become 
more  teacher-dependent  rather  than 
self-dependent.  This  has  been  more 
true  of  literature  and  the  social  stud¬ 
ies,  however,  than  of  science.  Here 
the  text  and  the  laboratory  have  been 
thought  sufficient.  But  teachers  have 
found,  where  they  have  tried,  that,  in 
addition  to  the  school  library,  there 
are  home  libraries,  public,  city,  and 
county  libraries,  and  state  traveling 
or  extension  libraries  at  the  service 
of  those  pupils  who  know  what  they 
want.  This  is  a  new  and  promising 
field  for  the  teacher  of  science,  the 
possibilities  of  which  have  not  yet  been 
explored.  To  many  persons,  books  are 
their  most  precious  possessions,  •  keys 
that  unlock  the  meaning  of  the  world. 


We  have  spoken  of  those  historical 
changes  in  secondary  education  which 
have  resulted  in  a  cosmopolitan  school 
population,  of  the  rise  of  a  new  edu¬ 
cation  based  on  a  modem  psychology 
of  learning,  and  of  a  resulting  shift 
in  the  function  of  the  school  from 
preparation  for  college  to  that  of  intel¬ 
ligent  and  effective  citizenship,  occu¬ 
pational  orientation,  and  leisure-time 
recreational  and  cultural  activities. 
In  this  reconstmcted  curriculum  of 
the  public  high  school,  science  should 
contribute  largely  to  the  desired  out¬ 
comes.  It  would  be  strange  indeed  if, 
throughout  these  basic  changes  in  the 
composition  and  function  of  the  high 
school,  the  traditional  instmction  in 
science  could  persist  unaltered.  It  is 
time  that  the  leaders  in  science  educa¬ 
tion  in  the  secondary  school  attacked 
more  seriously  and  in  a  scientific  man¬ 
ner,  as  other  departments .  are  doing, 
the  underlying  problems  of  teaching 
method,  of  learning  technique,  and 
of  curriculum  reconstruction.  When 
this  is  done,  I  am  convinced  that  the 
laboratory  skills  will  be  subordinated 
to  a  wide  acquaintance  with  books 
available  for  later  leisure  hours. 


"What  science  shall  we  teach  to  our  little  folks?" 

This  question  is  answered,  in  California,  by  a  smooth  cooperation  of  science  special¬ 
ists  in  the  publishing  of  most  practical  guides,  and  we  asked  the  coordinator.  Miss 
Helen  Heffeman,  Chief  of  the  Division  of  Elementary  Education,  California  Stats 
Department  of  Education,  to  tell  us  how  it  is  done. 

A  STATE  WIDE  PROGRAM  OF  SCIENCE  EDUCATION 
IN  ELEMENTARY  SCHOOLS 

Helen  Heffernan 


Many  educators  believe  that 
science  has  not  been  accorded 
its  deserved  place  in  the  ele¬ 
mentary  schools  of  the  past.  The  most 
frequent  explanation  of  this  is  that 
teachers  have  not  had  sufficient  or 
suitable  training  in  science  content  or 
in  specific  methods  of  presenting 
science  materials  to  elementary  school 
children.  To  teach  science  to  young 
children  as  science  is  presented  in  the 
majority  of  college  courses  would  be 
to  court  failure. 

Elementary  teachers  have  been  con¬ 
fronted  by  a  lack  of  science  materials 
organized  on  the  child’s  level  of  ma¬ 
turity  and  understanding.  Reference 
materials  in  natural  science  too  fre¬ 
quently  treat  subjects  not  immedi¬ 
ately  available  in  the  child’s  environ¬ 
ment.  In  developing  the  science  pro¬ 
gram  for  the  elementary  schools  of 
California,  it  was  also  apparent  that 
natural  science  reference  material  had 
been  prepared  by  writers  in  the  east¬ 
ern  United  States,  and  California 
materials  had  received  customarily 
only  incidental  treatment. 

Purpose  of  the  Science  Program. 

The  purpose  of  the  science  program 
as  it  is  being  developed  in  California 
is  not  so  much  “starting  boys  and  girls 
on  the  road  to  becoming  scientists  and 

1  0«Tmld  S.  Craig.  “Certain  Techniques  Use 
Horace  Mann  Elementary  School."  New  York: 
lumbia  University,  1927,  p.  12. 


naturalists  as  in  training  them  to  be¬ 
come  educated  laymen.”  ^  It  is  de¬ 
signed  primarily  to  stimulate  in  the 
child  interest  and  appreciation  of  hi* 
environment  and  to  lead  him  into  the 
realization  of  his  responsibility  for  its 
intelligent  use. 

To  the  child  in  whose  education 
nature  and  science  have  occupied  a 
significant  place,  life  is  a  richer  and 
fuller  adventure.  All  seasons  are  en¬ 
grossing.  The  interest  developed  in 
school  years  provides  a  permanent 
source  of  adult  enjoyment.  The  mys¬ 
teries  of  nature  become  increasingly 
attractive  as  the  maturing  mind  appre¬ 
ciates  the  relationship  of  man  to  the 
universe.  The  teacher  who  builds  a 
knowledge  of  and  a  scientific  attitude 
toward  the  natural  phenomena  which 
is  everywhere  about  the  child,  has 
immeasurably  enriched  his  life  and 
equipped  him  with  a  never-failing 
source  of  relaxation  and  contentment 

The  California  Program. 

The  growing  interest  in  science  in¬ 
struction  in  the  elementary  school* 
throughout  the  United  States  is  un¬ 
questionable.  New  courses  of  study 
in  science  have  been  produced  by 
many  states  and  numerous  county  and 
city  school  systems  within  recent 
years.  Institutions  for  the  education 

a  In  Developing  a  Courae  In  Science  for 
Bureau  of  Publlcatlona,  Teachen  College,  Oe- 
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of  teachers  have  added  science  courses 
designed  to  aid  teachers  in  making  use 
of  science  materials. 

In  1932,  California  published  A 
Suggested  Course  of  Study  in  Science 
for  Elementary  Schools.^  It  does  not 
present  a  rigid  course  of  study,  to 
which  all  schools  of  the  state  were 
required  to  conform.  It  was  issued 
to  guide  teachers  in  schools  which  did 
not  emphasize  science  in  the  course  of 
study,  and  to  stimulate  curriculum 
departments  to  the  preparation  of  suit¬ 
able  local  materials. 

The  detailed  outline  has  been  organ¬ 
ized  in  accordance  with  the  following 
plan: 

1.  Content  is  outlined  in  terms ’of 
subject  matter  objectives. 

2.  A  suggested  procedure  for  teach¬ 
ers  and  pupils  is  given  for  each  unit. 

3.  References  for  teachers  and  pupils 
are  indicated. 

4.  Units  have  been  selected  from  the 
various  fields  of  science. 

The  advantages  to  be  derived  from 
the  use  of  a  well-organized  course  of 
study  are  numerous.  A  more  unified, 
balanced  treatment  of  significant  top¬ 
ics  is  assured.  Definite  preparation 
can  be  made  in  connection  with  units 
selected,  and  the  casual  contributions 
of  children  can  be  utilized  without 
having  them  become  the  determining 
factor  in  the  science  program. 

All  curriculum  material  should  be 
constantly  undergoing  study  and  re¬ 
vision,  At  the  present  time  a  large 
state-wide  committee  on  science  educa¬ 
tion  is  studying  the  present  program 
and  making  long-term  plans  for  its 
effective  continuation,  expansion,  and 
improvement. 


The  Science  Guide  for 
Elementary  Schools. 

In  August,  1934,  the  State  Depart¬ 
ment  of  Education  began  the  publica¬ 
tion  of  a  series  of  bulletins  under  the 
title.  Science  Guide  for  Elementary 
Schools.  The  Science  Guide  is  pub¬ 
lished  monthly  except  June  and  July. 
The  following  titles  indicate  the  scope 
of  Volume  I,  published  during  1934- 
1935: 

No.  1,  August — Suggestions  to  Teachers 
for  the  Science  Program. 

No.  2,  September — Pets  and  Their  Care. 
No.  3,  October — Common  Insects. 

No.  4,  November — Sky  Study. 

No.  6,  December — Weather. 

No.  6,  January — Frogs,  Toads,  and  Sal¬ 
amanders. 

No.  7,  February — School  and  Home 
Gardens. 

No.  8,  March — Trees. 

No.  9,  April — Birds.  ■ 

No.  10,  May — Snakes,  Lizards,  and  Tur¬ 
tles. 

The  program  of  publications  for 
Volume  II,  1935-1936,  includes  some 
emphasis  on  physical  as  well  as  natu¬ 
ral  science.  The  following  numbers 
have  either  been  published  or  will  be 
published  during  the  present  school 
year: 

No.  1,  August — Tide-Pool  Animals. 

No.  2,  September — Man's  Tools. 

No.  3,  October — Spiders. 

No.  4,  November — How  the  Energy  of 
Nature  Has  Been  Harnessed  for 
Man's  Use. 

No.  5,  December — How  Living  Things 
Get  Food. 

No.  6,  January — Mushrooms  and  Other 
Fungi. 

No.  7,  February — Deserts. 

No.  8,  March — Wdd  Flower  Roads  to 
Learning. 

No.  9,  April — Ornamental  Shrubs. 

No.  10,  May — Fresh  Water  Animals. 


1  “8un«8ted  CouTM  of  study  In  Science  for  Baementary  Schools.*'  StAte  of  California  De- 
vtment  of  Ilducatlon  Bulletin  No.  IS,  Part  I,  July  1,  1932.  Sacramento:  State  Department  of 
ducation. 
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A  program  of  publications  of  the 
Science  Guides  has  been  planned  defi* 
nitely  through  the  school  year  1938- 
1939.*  In  1936-1937,  bulletins  will 
be  published  on  the  following  topics: 
shells  and  fossils;  animals  of  circus 
and  zoo;  water,  its  use  and  conserva¬ 
tion  ;  communication ;  cone-bearing 
trees;  earth  and  its  neighbors;  land 
forms;  ferns,  mosses,  and  lichens; 
small  mammals ;  how  living  things  get 
air.  In  1937-1938,  bulletins  will  be 
published  on:  orchard  trees;  how  liv¬ 
ing  things  protect  themselves ;  soil,  its 
use  and  conservation;  wood  products; 
transportation;  winter  birds;  field 
crops;  chapparal;  insect  enemies  and 
benefactors;  rocks  and  minerals.  In 
1938-1939,  bulletins  will  be  published 
on:  domestic  mammals;  bees,  wasps, 
ants,  and  termites;  native  broad-leaf 
trees;  large  wild  mammals;  metals, 
their  origin  and  use ;  seasons ;  streams 
and  their  valleys;  domestic  birds;  how 
living  things  reproduce;  state  and 
national  parks  and  forests. 

A  Cooperative  Project  with  the 
State  Colleges. 

Members  of  the  science  department 
of  each  of  the  seven  state  colleges  en¬ 
gaged  in  the  preparation  of  teachers 
for  the  elementary  school  field  have 
co4ip<*rated  in  the  preparation  of  the 
bulletins. 

These  materials  have  been  prepared 
primarily  for  the  use  of  teachers,  not 
children,  and  suggestions  are  made  to 
help  teachers  adapt  them  to  meet  their 
local  needs.  They  are  not  to  be  read 
to  or  used  verbatim  with  pupils.  The 
bulletins  are  useful  more  as  a  guide 
in  the  selection  of  activities  and  in 
the  provision  of  reliable  reference 
materials  than  as  a  dictated  program 


which  teachers  shall  follow.  The  state 
exhibits  such  a  diversity  of  climatic 
and  surface  features,  with  their  c<n^ 
responding  variations  in  flora  and 
fauna  that  the  bulletins  are  of  necea- 
sity  general  in  nature,  with  numeroni 
suggestions  for  local  adaptation. 

Preliminary  Experimental  Use 
of  Science  Materials. 

Plans  are  now  being  made  for  pre¬ 
liminary  experimental  use  of  the  ma¬ 
terials  before  the  bulletins  are  pub¬ 
lished,  in  order  (1)  to  test  the  interest 
of  the  material  in  classroom  situations, 
and  (2)  to  provide  suggestions  for 
teachers  concerning  activities  whidi 
grow  out  of  units  of  work  in  which  the 
material  is  used. 

Such  an  experimental  use  has  just 
been  completed  preliminary  to  the 
publication  of  Deserts.  Sixteen  teach¬ 
ers  of  fourth,  fifth,  or  sixth  grades  in 
the  San  Bernardino  City  Public 
Schools  have  used  the  material  on 
Deserts  prepared  by  Dr.  Gayle  B. 
Pickwell  of  San  J ose  State  College  in 
developing  an  integrated  unit  of  woik 
on  this  subject. 

The  children  approached  the  unit 
in  various  ways  in  the  different  classes. 
Many  of  these  children  had  lived  on 
the  desert  and  had  interesting  experi¬ 
ences  to  relate;  some  had  interest¬ 
ing  specimens  and  photographs;  one 
teacher  showed  a  reel  of  still  films  and 
another  showed  a  set  of  colored  slides 
to  stimulate  interest.  Another  teacher 
used  poetry,  such  as  Henry  Van 
Dyke’s  The  Desert  and  Bruce  McDan¬ 
iel’s  Smoke  Tree  Trail,  to  create  a 
readiness  for  the  unit  of  work. 

Wide  reading  followed,  to  build  a 
necessary  background  of  information. 
Home,  school,  and  community  libra- 


S  Th«ae  “Ouides”  are  available  to  science  teachers  outside  of  California  at  the  price  of  tl.tt 
per  volume  of  ten  issues. — Editor. 
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ries  were  ransacked  to  locate  the  mate¬ 
rials  the  scientist  had  listed  as  authen¬ 
tic  in  his  bibliography.  New  words 
c*me  to  have  meaning  in  an  enlarging 
vocabulary,  and  words  like  arroyo, 
habitat,  osmosis,  and  resinotis  rolled 
with  ease  off  the  tongues  of  ten  and 
eleven-year-olds. 

The  deep  interest  all  children  have 
in  collecting  things  was  gratified  by 
the  opportunities  afforded  by  the  Des¬ 
ert  Unit.  A  beautiful  exhibit  of  min¬ 
erals  appeared  in  a  show-case  that  one 
enthusiastic  group  purchased  from  a 
second-hand  store.  Non-metallic  col¬ 
lections  of  lime,  soda,  potash,  borax, 
were  made.  Plants,  the  interesting 
woods  such  as  yucca,  manzanita,  in¬ 
sects,  and  desert  photographs  all  pro¬ 
vided  materials  for  interesting  first¬ 
hand  experiences. 

The  highlight  of  the  unit  was  an 
excursion  by  bus  to  Palm  Springs,  a 
hundred  miles  away!  Preparation 
was  made  to  help  children  anticipate 
what  might  be  observed.  A  IGmm. 
moving  picture  film  was  made  on  the 
trip,  to  preserve  in  visual  form  the 
adventures  of  this  thrilling  experience. 
As  a  result  of  the  school  excursion 
many  parents  were  motivated  to  take 
week-end  trips  to  the  desert  and  the 
children’s  “finds”  on  these  occasions 
were  enthusiastically  received  by  their 
classmates. 

The  community  manifested  great 
interest  in  the  study.  Parents  aided 
in  other  excursions  to  find  the  “un¬ 
suspected  deserts”  of  the  local  envi¬ 
ronment.  Citizens  of  San  Bernardino 
arranged  a  desert  exhibit  to  which 
group  excursions  were  made.  Local 
individuals  who  had  some  specific 
knowledge  about  the  desert  willingly 
cooperated.  Some  classes  enjoyed  as 
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many  as  five  or  six  professional  speak¬ 
ers  on  such  subjects  as  desert  scenery 
(illustrated  with  the  artist’s  oil  paint¬ 
ings),  Indian  life  on  the  desert,  ani¬ 
mal  mounting,  animals  of  the  desert 
(illustrated  with  live  specimens), 
minerals. 

Beautiful  maps  of  the  deserts  of 
the  world  and  of  California  were 
made.  A  delightful  map  of  “the  un¬ 
suspected  deserts”  of  California  indi¬ 
cated  the  children’s  appreciation  of 
the  many  regions  where  desert  condi¬ 
tions  prevail  and  result  in  a  modifica¬ 
tion  of  plants  and  animal  life.  They 
were  delighted  to  learn  of  the  “rain 
shadows”  which  cause  the  semi-desert 
regions  just  to  the  east  of  the  coast 
range  mountains,  and  to  discover  why 
the  ocean  dunes  which  border  the  great 
Pacific — “the  mother  of  all  our  rains” 
— are  deserts. 

Much  beautiful  art  expression  was 
stimulated.  Exquisite  arrangements 
of  seed  pods,  gourds,  flowers,  cactus, 
and  desert  holly  were  made.  Group 
friezes  and  individual  pictures  were 
made  in  calcimine,  crayola,  and  chalk. 

Music  and  poetry  contributed  richly 
to  the  experience  and  stimulated  cre¬ 
ative  expression.  The  poems  written 
by  the  children  were  many.  A  little 
Mexican  boy  in  the  fourth  grade  gave 
evidence  of  appreciation  of  a  scien¬ 
tific  fact  of  pollinization  by  no  means 
widely  known: 

God’s  Candles 

Yucca,  lonely  in  the  desert! 

By  yourself  all  day  long! 

Where  no  one  touches  you 
But  the  small  white  moth. 

I  can  see  you  standing 

With  your  tall  white  blossoms 

Pointing  up  to  heaven 
Like  the  candles  in  our  church. 

— Antonio,  4B. 
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A  class  poem  from  a  fifth  grade 
group  shows  the  appreciation  of  the 
children  for  the  conquest  of  the  desert 
by  the  sturdy  pioneers: 

Covered  Wagon  Days 
Covered  wagons  rolled  across  the  sands 

Their  owners  heading  for  the  prom¬ 
ised  lands; 

With  death  at  their  heels. 

Lurking  savages  rode  close  to  this  band, 

While  scouts  warned  of  danger  at 
hand; 

Riding  past  the  wheels. 

A  fourth  grade  was  inspired  to  cre¬ 
ative  music  and  poetry  by  the  taran¬ 
tula  which  visited  them  for  awhile: 

Fat,  old  spider,  brown  and  furry. 
You  are  never  in  a  hurry 

You  walk  so  dignified  and  slow 
Can’t  you  remember  where  to  go? 

Much  prose  writing  was  motivated 
by  the  unit.  Booklets  were  written 
about  the  excursion,  letters  of  invi¬ 
tation  and  “thank  you”  letters  were 
written  to  speakers.  Letters  were 
written  to  children  in  desert  schools 
for  information. 

The  unit  was  culminated  with  a 
play,  Desert  Thanksgiving,  which 


summarized  the  rich  experiences  the 
children  had  and  afforded  opportuni^ 
for  creative  expression  in  art  and  drs- 
matic  form. 

The  cooperative  effort  in  developing 
the  teaching  suggestions  for  this  unit 
involved  the  entire  school  systeni 
The  supervisor  of  elementary  educa¬ 
tion,  the  special  supervisors  of  art  and 
music,  found  opportunity  to  advance 
their  progressive  programs  around  the 
science  interest. 

It  would  be  almost  platitudinous  to 
say  that  science  is  a  fundamental  in¬ 
terest  with  little  children.  The  first 
gift  they  bring  to  teacher  is  probably 
a  tightly  clutched  bouquet  of  bri^ 
colored  flowers.  A  great  pine  cone, 
a  delicately  colored  sea  shell,  pussy 
willows,  insects,  are  all  collected  and 
treasured  by  children.  They  are 
shared  with  an  understanding  teacher. 

^lodern  education  impresses  upon 
its  students  the  importance  of  first¬ 
hand  experience  as  a  basis  for  learn¬ 
ing.  Could  any  experiences  be  more 
genuine  to  the  child  than  those  he  has 
with  the  living,  moving  world  about 
him  ?  Greater  utilization  of  these  re¬ 
sources  will  indeed  enlai^  the  child’s 
vision  and  deepen  his  appreciation. 


"Art  science  teachers  ‘informed  persons' f* 

Mach  experience  in  training  teachers  of  science  has  convinced  Dr.  Ralph  K.  Watkins, 
on  the  staff  of  the  School  of  Education,  University  of  Missouri,  that  many  gaps  exist 
In  the  knowledge — both  of  facts  and  of  methods — possessed  by  the  “typical”  science 
teacher.  He  makes  practical  recommendations. 

WHAT  SHOULD  THE  HIGH  SCHOOL  SCIENCE 
TEACHER  KNOW? 


Ralph  K. 

HE  obvious  answer  to  the  issue 
raised  by  the  title  of  this  paper 
is  that  the  teacher  must  know  the 
field  of  subject-matter  which  he  is  to 
teach,  and  how  to  present  that  matter 
attractively  to  young  people.  The 
problem  is  not  quite  so  simple,  how¬ 
ever.  The  content  of  the  sciences  has 
developed  enormously  in  our  genera¬ 
tion.  In  45  years  the  high  school 
population  has  increased  between 
1,600  and  1,700  per  cent.  This  in¬ 
crease  has  carried  with  it  a  revolution 
in  the  purposes  and  ideals  of  secondary 
education.  The  science  of  today  in 
many  ways  is  not  the  science  in  which 
mature  teachers  were  trained  in  their 
undergraduate  days  in  college. 

What  must  the  science  teacher  in  the 
present  high  school  know  in  order  to 
meet  the  demands  of  today  ?  This 
paper  is  an  attempt  to  present  in  a 
brief  summary  an  answer  to  this  ques¬ 
tion.  It  is  based  upon  an  experience 
of  twenty  years  in  directing  the  train¬ 
ing  of  high  school  science  teachers  and 
a  continued  contact  with  many  others 
engaged  in  the  same  enterprise.  Con¬ 
crete  supporting  data  are  introduced 
as  they  seem  to  fit.  No  pretense  of 
an  exhaustive  review-  of  statistical  and 
experimental  literature  is  made. 

1.  The  high  school  science  teacher 
must  know  science  as  a  general  field. 
No  longer  can  a  young  college  student 
specialize  highly  in  a  single  branch  of 


Watkins 

science  and  present  the  same  facts  and 
figures  to  high  school  pupils.  Teach¬ 
ers  must  be  prepared  to  teach  all  of 
the  sciences  offered  in  most  high 
schools.  Commonly,  these  are  general 
science,  general  biology,  physics  and 
chemistry.  Most  teachers  teach  com¬ 
binations  of  subjects,  and  there  would 
seem  to  be  obvious  economy  in  being 
prepared  to  teach  combinations  of 
sciences  rather  than  combinations  of  a 
science  with  subjects  from  other  fields. 

The  inter-relationships  of  the  sci¬ 
ences  themselves  have  become  more 
evident  in  the  last  fifteen  years.  To 
know  the  chemistry  of  today  some 
physics  must  be  had.  The  reverse  is 
also  true.  What  can  be  known  of  mod¬ 
ern  biology  wdthout  a  groimding  in 
chemistry  ?  To  present  any  one  science 
effectively  the  teacher  must  know  some¬ 
thing  of  the  others. 

2.  The  high  school  science  teacher 
should  have  some  degree  of  specializor 
tion  in  one  of  the  fields  of  science. 
There  should  be  some  depth  as  well 
as  breadth  to  training.  This  depth 
of  scholarship  seems  best  attained 
through  a  thorough  grasp  of  one  sub¬ 
ject. 

Better  teachers  who  continue  in  the 
profession  expect  to  continue  beyond 
the  training  expressed  by  the  bache¬ 
lor’s  degree.  Many  science  teachers 
in  city  systems  have  five  years  of 
training;  some  have  the  doctor’s  de- 
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gree.  To  continue  training  in  science 
it  is  necessary  to  have  enough  work  in 
one  field  to  carry  on  in  this  field  in  a 
science  department  of  a  graduate 
school.  Evidence  of  this  can  be  had 
easily  from  a  scrutiny  of  the  catalogs 
of  the  universities. 

3.  The  high  school  science  teacher 
needs  the  knowledge  that  has  been 
developed  in  the  field  of  professional 
education.  This  includes  a  clarifica¬ 
tion  of  the  objectives  of  secondary 
schools,  a  better  understanding  of  the 
natures  of  pupils,  improved  techniques 
of  instruction,  a  knowledge  of  better 
instruments  of  measurement  for  school 
products,  and  a  better  vision  of  the 
contributions  of  the  several  fields  of 
human  knowledge  to  the  training  of 
young  people.  The  experienced  teacher 
may  find  out  parts  of  these  things  for 
himself  by  trial  and  error,  and  by  ob¬ 
servation.  He  can  be  greatly  helped  by 
systematic  application  of  the  materials 
worked  out  in  the  field  of  professional 
education. 

4.  The  well-trained  science  teacher 
must  become  acquainted  with  the  pro¬ 
fessional  literature  of  his  craft.  There 
has  developed  a  definite  body  of  liter¬ 
ature  in  science  teaching.  The  volume 
of  this  is  indicated  by  the  two  digests 
of  investigations  compiled  by  Francis 
D.  Curtis,*  by  the  report  of  the  com¬ 
mittee  on  a  program  for  the  teaching 
of  science  of  the  Thirty-first  Yearbook 
of  the  National  Society  for  the  Study 
of  Education, 2  by  the  annotations  in 
G,  W.  Hunter’s  Science  Teaching,^ 
and  by  the  material  in  such  periodicals 
as  Science  Education  and  School  Sci¬ 
ence  and  Mathematics. 

5.  The  high  school  science  teacher 
should  know  the  science  textbooks 
developed  for  use  in  the  secondary 
schools.  Changes  in  content  of  courses 


and  in  methods  of  organizing  and  prs> 
senting  materials  for  pupils  are  madi 
concrete  and  usable  as  they  take  form 
in  the  development  of  the  newer  text¬ 
books.  The  teacher  should  have  exam¬ 
ined  the  available  texts  in  order  to 
make  recommendation  for  a  text  to  be 
used  in  his  own  classes.  There  are  f 
many  useful  teaching  suggestions  to 
be  gleaned  from  a  knowledge  of  other  I 
texts  than  the  adopted  one.  [ 

6.  The  science  teacher  must  have  a  r 

working  knowledge  of  the  equipment  ; 
needed  for  his  work.  Often  a  science 
teacher  is  the  sole  authority  in  his 
school,  sometimes  in  his  whole  com¬ 
munity,  who  knows  anything  about 
science  equipment.  As  knowledge  of  ! 
science  and  scientific  applications  do-  | 
velops,  apparatus  for  carrying  on  f 

scientific  work  is  changed  and  im-  I 

proved.  The  teacher  must  become  | 
aware  of  possibilities  of  improved  in-  | 
struction  that  may  be  brought  about 
with  such  new  equipment.  What  can 

be  done  with  micro-projection  ?  What 
kinds  of  science  phenomena  can  be  best 
shown  by  means  of  motion  pictures! 
These  and  other  such  questions  contin-  t 
ually  confront  the  alert  teacher.  j 

7.  The  successful  science  teacher  ! 
must  become  acquainted  with  many  of  ' 
the  familiar  applications  of  the  science  i 
which  he  teaches.  This  is  to  be  inte^  j 
preted  to  include  acquaintance  with 
the  physical  entities  through  which 
science  expresses  itself  in  our  daily 
lives.  The  teacher  cannot  teach  bio¬ 
logical  principles  to  high  school  pupils 
and  himself  be  unfamiliar  with  the 
names  and  forms  of  common  plants, 
trees,  birds,  and  animals. 

The  author  has  given  identification 
tests  to  students  in  university  classes 
in  the  teaching  of  science  to  find  that 
on  the  average  such  students  know  a 
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third  or  fewer  of  the  very  common  na¬ 
tive  trees,  cultivated  fruit  trees,  way¬ 
side  weeds,  cultivated  ornamental 
flowers,  and  native  rocks. 

The  contact  of  the  high  school 
learner,  or  of  the  ordinary  layman, 
with  science  is  made  through  those 
applications  of  science  which  touch  his 
life,  or  arouse  his  curiosity.  To  teach 
science  at  all  to  these  people  the 
teacher  must  know  home,  street,  way- 
side,  and  industrial  applications  of 
science. 

8.  To  continue  a  successful  career, 
the  teacher  of  science  should  keep  up 
with  the  current  literature  of  science. 
This  is  especially  important  for  that 
body  of  science  literature  which  can 
be  read  by  the  high  school  pupil.  The 
work  of  F.  D.  Curtis*  has  demon¬ 
strated  the  teaching  value  of  science 
reading.  The  range  of  available  mate¬ 
rials  is  indicated  by  the  Science  Book 
Lists  of  the  American  Association  for 
the  Advancement  of  Science.  Books 
for  pupils  are  listed  annually  in  the 
High  School  Science  Library  of  H.  A. 
Webb. 

The  extent  of  the  knowledge  of 
science  books  by  teachers  in  training 
was  tested  by  the  author.  Out  of  60 
books  listed  by  Caldwell,  Slossom,  and 
Kellogg  for  the  National  Civic  Feder- 
ation,“  students  in  a  class  of  science 
teachers  had  read  on  the  average  fewer 
than  three.  This  is  indeed  a  poor 
showing  for  a  “learned  profession.” 

9.  Teachers  of  science  must  become 
familiar  with  the  sources  of  accurate 
scientific  information.  The  facilities 
of  the  U.  S.  Government’s  many  scien¬ 
tific  bureaus,  of  the  National  Academy 
of  Science,  of  large  museums,  and 


many  organizations  for  the  spread  of 
scientific  knowledge,  should  be  under¬ 
stood  and  utilized.  In  an  age  when 
the  layman  is  beset  on  every  hand  by 
pseudo-science  and  quackery,  a  large 
part  of  a  teacher’s  training  should  con¬ 
sist  of  learning  how  to  get  reliable 
information. 

Much  of  the  information  indicated 
here  as  needed  by  science  teachers  can 
be  attained  by  undergraduate  and 
graduate  training  in  collies  and  uni¬ 
versities.  Some  of  it  can  be  developed 
through  reading.  Some  is  to  be  gained 
by  continued  observation,  experience, 
and  experimentation.  Almost  none  of 
it  can  be  mastered  once  for  all  and 
nothing  further  done  about  it.  The 
teacher’s  knowledge  must  be  a  mat¬ 
ter  of  continued  professional  growth 
which  expands  with  maturity  and  ex¬ 
perience,  and  makes  continued  contact 
with  the  human  uses  of  his  science 
materials  and  with  the  boys  and  girls 
of  the  schools.  Only  by  this  process 
can  the  science  teacher  hope  to  encom¬ 
pass  a  sufficient  range  of  information 
to  do  effective  work. 
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"What  science  do  they  teach  in  the  C.  C.  C.t” 

In  an  article  of  model  concisenesa.  Professor  Carl  O.  Campbell,  District  EducatioasI 
Adviser  for  the  Charleston  (West  Virginia)  District  C.  C.  C.,  gives  facts  and  fig^tss, 
in  which  countless  human  interest  stories  are  unquestionably  hidden.  This  gives  u 
an  idea,  however,  how  the  C.  C.  C.  boys  are  “taking  it.” 

SCIENCE  EDUCATION  IN  THE  C.  C.  C. 

Carl  G.  Campbell 


Il'I  May,  1934,  I  was  one  of  several 
Educational  Advisers  assigned  to 
camps  in  West  Virginia.  There 
were  no  instructions;  there  were  no 
curricula;  there  were  no  students  or 
teachers;  there  was  only  a  C.  C.  C. 
camp  of  200  boys.  An  Army  officer 
saw  to  it  that  the  boys  were  housed, 
clothed,  fed,  disciplined,  and  paid.  A 
Technical  man  saw  to  it  that  the  boys 
did  a  day’s  work  of  eight  hours  at 
least  five  days  a  week,  if  the  weather 
permitted  outside  work.  An  Educa¬ 
tional  Adviser  was  supposed  to  min¬ 
ister  to  the  mental  requirements  of  the 
enrollees,  but  nobody  knew  how  that 
should  or  could  be  done. 

One  of  the  enrollees  was  assigned  as 
assistant  to  the  educational  adviser. 
This  enrollee  was  supposed  to  do  what¬ 
ever  the  adviser  wanted  him  to  do. 
He  had  a  personal  knowledge  of  nearly 
every  boy  in  camp,  so  the  adviser 
asked  him  to  bring  a  few  of  the  natu¬ 
ral  leaders  together  for  an  informal 
conference.  These  boys  were  sturdy 
chaps,  looked  the  adviser  right  in  the 
eye,  and  seemed  to  possess  a  lot  of 
initiative.  Not  a  single  one  of  these 
boys  wanted  to  study  science,  it  ap¬ 
peared;  what  they  wanted  was  base¬ 
ball.  They  had  a  baseball  team  or¬ 
ganized,  but  they  wanted  to  sttidy 
baseball.  So  we  studied  baseball.  The 
next  afternoon  we  rode  nine  miles  by 
truck  to  a  field  where  we  put  into  prac¬ 
tice  the  principles  we  had  studied  the 


night  before.  It  became  very  evident 
that  these  boys  had  a  reason  for  want¬ 
ing  to  study  baseball.  A  rival  camp 
team  had  given  them  a  drubbing  re¬ 
cently,  and  they  were  determin^  to 
return  the  compliment.  A  motive! 
Without  a  motive,  there  has  not  been 
a  successful  course  of  study  intro¬ 
duced  into  the  C.C.C. 

Nature  Study  seemed  to  be  a  logical 
course  for  a  group  of  C.C.C.  enrolleei, 
but  they  did  not  seem  to  be  much  in¬ 
terested  in  it.  Then  we  announced 
Forestry  would  be  taught  by  experi¬ 
enced  woodsmen.  For  this  course  25 
enrollees  appeared  at  the  appointed 
time,  organized  a  Forestry  Club,  elect¬ 
ed  a  leader,  and  invited  National  Fo^ 
ester  Medesy  to  teach  them.  Each 
member  of  the  Technical  Service  ap¬ 
peared  before  this  club,  telling  the 
members  those  things  he  knew  best, 
answering  many  questions,  and  stimu¬ 
lating  much  discussion.  These  mem¬ 
bers  wanted  to  become  qualified  woods¬ 
men,  eligible  for  appointment  as  fore¬ 
men,  fire  patrolmen,  game  wardens, 
and  any  other  work  at  which  they  j 
might  make  a  living.  ' 

From  such  a  beginning,  hundreds  ! 
of  courses  have  been  organized  in 
C.C.C.  camps,  all  motivated  from  the 
vocational  or  the  academic  point  of 
view.  Those  who  believed  that  a  ce^ 
tain  course  would  definitely  prepare 
them  to  earn  a  living  enrolled  in  that 
course  and  studied  it  just  so  long  as  it 
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continued  to  appeal  to  them  from  that 
point  of  view.  Those  who  saw  an  op¬ 
portunity  to  remove  a  certain  scholas¬ 
tic  deficiency,  or  to  obtain  better  prep¬ 
aration  in  a  subject  which  might  be 
taken  in  regular  school  later,  enrolled 
in  a  course  designed  for  the  students 
who  wanted  it  for  such  purposes. 

Where  did  we  get  the  teachers? 
They  came  from  all  possible  sources. 
During  October,  1935,  23,906  teach¬ 
ers  taught  40,350  organized  courses  to 
601,959  C.C.C.  enrollees  throughout 
the  nation.  Of  the  teachers,  2,027 
were  educational  advisers,  1,916  were 
assistant  educational  advisers  (en¬ 
rollees),  3,975  w’ere  military  oflScers, 
6,617  were  technical  service  men, 
5,830  were  enrollees  (not  assistant  ed¬ 
ucational  advisers),  1,321  were  Emer¬ 
gency  Education  Program  teachers, 
903  were  regular  school  teachers,  and 
1,317  W’ere  unclassified.  Besides  all 
this,  188,783  enrollees  received  sys¬ 
tematic  instruction  on  the  work  job, 
of  a  sort  calculated  to  make  semi¬ 
skilled  workers  out  of  untrained  boys. 
There  were  also  11,283  illiterates,  of 
whom  9,078  learned  to  read  news¬ 
papers  and  write  letters. 

How  many  of  our  courses  may 
properly  be  called  “science  courses”  ? 
If  we  accept  the  dictionary  definition 
of  science,  nearly  all  of  them  might 
be  so  classified.  To  be  specific  on  this 
point,  however,  here  are  the  titles  of 
courses  now  being  taught  that  are  gen¬ 
erally  considered  as  scientific :  anthro- 
poloy,  archeology,  astronomy,  bacteri¬ 
ology,  biology,  botany,  chemistry,  en¬ 
tomology,  geology,  meteorology,  phil¬ 
osophy,  physics,  physiography,  physi¬ 
ology,  political  science,  psychology, 
topography,  and  zoology.  Add  to 
these  civics,  economics,  geography,  his¬ 
tory,  occupations,  and  sociology,  and 
you  have  the  “academic”  list. 


Then  we  have  some  science  classes 
that  are  distinctly  “vocational”  in 
their  purpose  and  content.  Agricul¬ 
ture,  air  conditioning,  auto  mechanics, 
aviation,  blacksmithing,  blasting,  blue 
printing,  butchery,  concreting,  con¬ 
servation,  cooking  and  baking,  elec¬ 
tricity,  engineering,  engines  (gasoline 
and  Diesel),  finger  printing,  forestry, 
road  grading,  decorating  (interior), 
jackhammer,  landscaping,  lathe  work, 
leather  tanning,  map  making,  mason¬ 
ry,  mechanics  (all  kinds),  mess  man¬ 
agement,  mining,  motion  pictures, 
painting,  plastering,  plumbing,  print¬ 
ing,  quarrying,  radio,  saw  mill  opera¬ 
tion,  shoe  repair,  sign  painting,  silver- 
smithing,  soil  conservation,  steam 
(theory  and  applications),  steel  con¬ 
struction,  stone  and  marble  cutting, 
surveying,  taxidermy,  telegraphy,  tele¬ 
phony,  tinsmithing,  tool  and  die  mak¬ 
ing,  tractor  operation,  truck  driving, 
welding,  and  wild  life  conservation. 
Even  this,  however,  is  not  the  com¬ 
plete  list. 

The  enrollees  are  learning  to  con¬ 
struct  bridges,  buildings,  dams,  fences, 
guard  rails,  levees,  power  lines,  sew¬ 
age  disposal  systems,  telephone  lines, 
water  supply  systems,  airplane  land¬ 
ing  fields,  roads  and  trails,  erosion 
control  systems,  flood  control  systems, 
forests  of  the  perpetuating  types,  rec¬ 
reational  systems,  ranges  for  stock  and 
wild  life,  and  many  other  things  that 
the  average  boy  knows  little  about. 

They  learn  social  customs,  dancing, 
music,  cards,  life  saving,  physical  cul¬ 
ture,  personal  and  community  hy¬ 
giene,  and  how  to  live  together  con¬ 
genially.  The  boy  who  refuses  to 
learn  these  things  “goes  into  the  river 
or  over  the  hill.” 


“How  can  I  make  them  behave  f** 

Fellow  teachers  were  heard  to  say,  “Miu  Elizabeth  certainly  knows  how  to 
order!”  so  we  followed  the  lead  and  asked  her  to  tell  how  this  most  important 
of  science  teaching  is  carried  out.  After  reading  her  article,  we  would  like  to  b«  « 
Bad  Boy  for  a  period  in  her  classroom  at  the  High  School,  Rock  Hill,  South  Caroliaa. 

DISCIPLINE  IN  THE  SCIENCE  CLASSROOM  AND 

LABORATORY 

Elizabeth  Seoabs 

SCHOOL  management  and  disci-  More  than  that — she  has  not  joit 
pline  are  no  longer  looked  upon  a  child,  but  a  room  full  of  childia 
as  rules  to  prevent  breaches  of  with  whom  to  deal.  And  each  muit 
discipline,  but  rather  as  earnest  at-  be  dealt  with  separately,  because  in 
tempts  so  to  condition  the  children  that  one  room  is  found  the  stubbon 
while  in  school  that  they  will  realize  pupil,  the  haughty  pupil,  the  irrespon- 
that  schools  and  teaching  are  devised  sible  pupil,  the  morose  pupil,  the 
for  them  and  not  for  teachers.  School  “touchy^’  pupil,  the  deceitful  pupil, 
government  has  come  to  be  a  matter  the  vicious  pupil — each  with  his  own 
J  of  moral  training  and  social  coopera-  particular  interests — because  each  ii 
tion.  living  his  own  life. 

The  functions  of  discipline  are  For  a  working  condition  to  exist, 
threefold;  (1)  creation  and  preserva-  order  must  he  maintained!  Yet  this 
tion  of  an  orderly  working  condition ;  ^  may  be  done  better  through  reverence 
(2)  preparation  of  the  pupil  for  and  regard  for  the  teacher  than 
worthwhile  participation  in  an  organ-  through  fear.  Someone  has  said, 
ized  adult  society;  (3)  development  “Love  only  is  the  price  of  love.  If 

of  the  important  art  of  self-control.  you  wdsh  your  scholars  to  love  you, 

With  the  word  discipline  defined  you  must  first  love  them — really  and 
and  its  functions  outlined  the  question  truly  love  them.” 
which  remains  unansw’ered  is:  How  For  the  children  to  reciprocate  their 
shall  a  well-disciplined  room  (science  love  for  yours  there  are  many  things 

classroom  and  laboratory,  in  particu-  you  must  do.  First  of  all,  consider 

lar)  be  maintained  ?  your  scholars  as  reasonable  and  intelli- 

But  before  we  go  further  into  the  gent  beings — and  what’s  more,  treat 
matter,  let  us  ask  (and  answer,  if  we  them  as  such !  Explain  to  them  why 
•  may)  this  question:  What  part  has  you  consider  one  thing  right  and  an- 
the  teacher  in  this  necessary  work?  other  wrong,  and  they  should  unde^ 
The  teacher  is  in  the  schoolroom  pri-  stand.  Take  a  child’s  reasons  into 
marily  for  indirect  rather  than  direct  consideration.  After  all,  they  are  not 
purposes — she  is  there  to  utilize  self-  so  bad — to  him.  I>ead  the  leaders  by 
expression  on  the  child’s  part,  and  to  having  them  feel  that  you  are  a  real 
redirect  the  child’s  activity  so  as  to  friend — one  on  whom  they  may  de- 
transmit  present  interests  into  future  pend.  Show  them  kindnesses  and  conr- 
interests.  What  a  task  this  may  prove  tesies,  assuring  them  all  the  while  that 
to  he!  they  are  more  than  mere  children. 
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By  all  means  be  sympathetic.  You 
cjn  remember  when  you  were  in  their 
places,  can  you  not  ?  Prove  that  you 
can  by  avoiding  harshness  and  sar¬ 
casm.  They  do  not  relish  that  spirit 
any  more  than  do  you  and  I.  Gain 
their  respect  by  being  firm,  yet  fair, 
with  them.  Assure  them  that  each 
piece  of  work  has  value  and  give  them 
credit  for  it.  Be  as  fair  as  you  pos¬ 
sibly  can  in  grading  them  and  also  in 
administering  punishment.  Never 
cater  to  any  one  child  for  political  or 
any  other  reason.  No  reason,  regard¬ 
less  of  how  good  it  is,  is  an  excuse 
for  pets.  A  teacher  who  is  fair  and 
square  in  every  detail  is  placed  upon 
a  pedestal  by  those  with  whom  she 
deals — ^yes,  she  is  fairly  worshipped 
by  some. 

With  love,  respect  and  confidence, 
/a  teacher’s  task  in  gaining  a  child’s 
interest  in  his  work  is  largely  accom¬ 
plished.  Present  your  problems  to 
the  child — for  his  solution.  Soon  his 
confidence  in  you  will  inspire  him  to 
present  his  problems.  Regardless  of 
how  insignificant  they  may  be,  give 
them  consideration.  Suddenly  his 
ideas  have  gained  importance.  What 
a  wonderful  person  you  are  to  him! 
Then  you  have  your  well-disciplined 
room! 

No  subject  in  the  entire  curriculum 
do  we  find  more  valuable  than  science 
as  a  means  of  moral  control.  Its  ser¬ 
vice  in  character-building  is  that,  like 
life  itself,  it  deals  with  realities.  The 
rocks  and  shells  tell  the  truth  as  it  is. 
There  is  greater  morality  in  the  study 
of  magnets  than  in  the  distinction  be¬ 
tween  “shall”  and  “will” ;  more  virtue 
in  the  knowledge  of  birds  and  flowers 
than  in  the  details  of  a  battle  some 


thousand  years  ago.  The  essence  of 
jeharacter-building  lies  in  action — and 
where  is  there  more  action  than  in  the 
science  laboratory?  In  my  opinion, 
action  in  the  science  classroom  and 
laboratory  is  unsurpassed. 

With  this  splendid  opportunity  to 
guide  these  boys  and  girls,  teachers 
should  strive  to  “make  work  the  mas¬ 
ter”  by  requiring  accurate,  neat  and 
complete  work.  These  qualities  in¬ 
crease  a  student’s  interest  because  of 
that  pride  which  accompanies  eflBc- 
iency. 

Surely  if  these  conditions  exist,  the 
opportunities  for  stimulating  the  pupil 
to  climb  to  higher  planes  are  numer¬ 
ous.  The  child  will  induce  from  his 
own  struggles  and  triumphs  the  all- 
important  lessons  of  persistence  and 
patience.  To  me  it  seems  that  at  this 
point  discipline,  in  its  broadest  sense 
of  the  term,  becomes  an  effective 
agency  for  growth  in  mental  power 
and  ability,  rather  than  the  age-old 
problem  of  chastisement  and  punish¬ 
ment. 

If  certain  of  my  readers  shall  charge 
me  with  indefiniteness  and  lack  of  con¬ 
crete  advice  in  this  vital  matter  of  dis¬ 
cipline  in  the  classroom  and  labora¬ 
tory,  I  must  answer  that  greater  de¬ 
tail  might  be  a  poor  prescription  for 
a  teacher  who  is  in  trouble.  The  same 
philosophy  has  been  expressed  by  that 
noted  instructor,  William  Chandler 
Bagley,  in  his  assertion  that  “The 
form  or  the  letter  counts  for  little; 
the  spirit  or  the  attitude  is  all-impor¬ 
tant.”  He  merely  paraphased  a  great 
Apostle,  who  knew  the  hearts  of  men, 
and  wrote  that  our  suflficiency  as  able 
ministers  is  “not  of  the  letter,  but  of 
the  spirit;  for  the  letter  killeth,  but 
the  spirit  giveth  life.”  (II  Corinthians 
3:6.') 


“How  can  a  biologist  render  public  service  f“ 

Read  the  first  paragrraph  in  this  article  by  “Cap’n  Bill,”  veteran  Professor  of  Natinw 
Education  at  Western  Reserve  University,  Cleveland,  Ohio,  now  on  leave  for  a  ser^ 
to  the  National  Recreation  Association.  It  introduces  a  pioneer  in  “nature  euidinip* 
an  expert  in  camping  tours,  an  inspiring  personality  to  an  army  of  his  students  sad 
readers  of  his  books. 

NATURE  EDUCATION:  SOCIAL  AND  RECREATIONAL 

William  Gould  Vinal 

I  HAVE  never  exactly  considered  city  parks,  or  CCC  or  WPA  recret- 
myself  a  cloistered  biologist.  My  tion  programs  ?  One  definition  of  edu- 
nature  leadership  experience  has  cation  is,  “To  prevent  a  man  frwn 
enabled  me  to  contribute  to  two  Y.  M.  being  humbugged  by  the  newspapers.” 

C.  A.  boards,  a  scout  board,  and  a  After  weighing  evidence  in  the  science 
board  of  executives  of  a  well-known  “lab,”  can  the  student  weigh  political 
community  center.  My  students  have  propaganda  poured  upon  his  eyes  and 
run  nature  clubs  for  branch  libraries  ears  relative  to  conservation  and  hunt- 
and  social  settlement  houses.  Last  ing?  Is  he  aware  that  clean  streams, 
summer  twenty-six  of  them  were  na-  game  fish,  fur  bearers,  song  birds,  vis- 
ture  counsellors  in  organization  camps,  tas,  the  wilderness — like  timber  itself 
Such  inclinations  may  have  been  some  — are  forest  products  and  hence  public 
of  the  reasons  for  the  National  Recre-  utilities?  What  is  his  attitude  toward 
ation  Association  inviting  me  to  pre-  and  appreciation  of  city  parks,  puUic  • 
sent  nature  recreation  at  their  insti-  camping  grounds  for  autoists,  outdoor 
tutes  in  various  cities  during  the  pres-  stoves,  ’^ature  trails,  or  wilderness 
ent  school  year.  The  experience  has  areas  for  hikers  ?  Does  the  city  with 
been  most  enriching  to  me  and  has  pre-  30-foot  lots  as  compared  with  60-foot 
sented  some  challenging  problems.  The  lots,  one-acre  subsistence  areas,  fence- 
solution  of  many  of  society's  perplex-  less  gardens,  biology  laboratories 
ing  needs,  perhaps  bafiling  social  ills,  lighted  at  night  (as  well  as  gyms  and 
have  their  roots  in  biology.  I  am  glad  music  rooms),  and  auto  caravan  trips 
of  this  opportunity  to  bring  such  vital  have  any  implications  to  him? 
experiences  to  the  foreground  for  con-  To  learn  that  scientific  experiments 
sideration  by  those  who  are  training  need  planning,  and  then  to  right-about 
leaders  in  nature  education.  face  and  adopt  a  laissez  faire  policy 

Can  the  average  college  student  pick  with  humans  is  inconsistent.  What 
up  the  loose  ends  of  his  experiences  in  the  masses  need  is  applied  biology  in 
comparative  anatomy,  in  histology,  in  the  laundry,  in  the  backyard,  in  camp, 
bacteriology,  and  perhaps  in  physio-  and  in  the  metropolitan  parks  where 
logical  chemistry  and  utilize  them  in  life  is  lived.  They  need  to  know  the 
the  solution  of  present-day  problems  ?  w’indow-box,  the  playground,  and  the 
Can  he  take  his  present  knowledge  of  forests  as  points  of  refuge  in  times 
trees,  birds  and  flowers,  and  put  it  to  of  poverty  and  unemployment.  They 
work  on  the  T.  V.  A.,  or  juvenile  de-  must  be  taught  how  streams  and  soil 
linquency,  or  the  leisure  day,  or  on  can  be  made  productive  and  pleasur- 
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able.  They  must  be  given  that  biolog¬ 
ical  philosophy  that  enables  them  to 
visualize  things,  time,  space,  and  prog¬ 
ress  in  the  large. 

To  change  is  a  natural  law.  It  ap¬ 
plies  to  everything.  We  are  continu¬ 
ally  obtaining  new  hair,  fingernails, 
akin,  and  cells.  Depressions,  govern¬ 
ments,  hobbies,  wars,  mailed  fists, 
utilization  of  wastes,  and  education 
are  also  subject  to  change.  With  a 
changed  world  there  must  come  a 
change  in  biological  education. 

The  law  of  adaptation  is  the  price 
of  change.  The  mastodon  did  not  adapt 
himself  to  a  change  and  he  only  exists 
in  museums.  Let  the  thermometer 
change  ten  degrees  on  the  average  and 
there  will  be  many  who  cannot  survive. 
Bring  on  a  new  kind  of  depression 
(according  to  natural  law  it  would 
have  to  be  new)  and  a  certain  number 
of  people  will  be  physically  or  profes¬ 
sionally  exterminated.  Abmdon  the 
subject-centered  curriculum  and  many 
leaders  cannot  adapt  themselves.  They 
may  just  as  well  be  placed  alongside 
the  mastodon.  How  can  such  a  person 
step  outside  of  himself  and  view  the 
situation  ? 

Social-recreational  biology  is  already 
coming  into  its  own.  In  Cincinnati 
there  is  a  blighted  district  that  has’ 
one-fortieth  of  the  population.  But 
it  has  one-twentieth  of  the  crime  and 
one-twentieth  of  the  deaths  from  social 
diseases  and  tuberculosis.  Recently 
there  has  been  a  slum-clearance  proj¬ 
ect  which  has  opened  up  a  twelve-acre 
plot — an  area  larger  than  all  the  rest 
of  Cincinnati’s  playgrounds  combined. 
The  cellar-holes  have  been  filled  and 
top  soil  brought  in.  The  Director  of 
Recreation  combed  the  country  to  ob¬ 
tain  a  leader  capable  of  using  the 
twelve  acres  to  wipe  out  crime  and  dis¬ 


ease.  Such  a  potential  leader  was  dis¬ 
covered  on  the  Pacific  coast.  She  has 
started  to  whip  the  problem-^what 
William  James  might  call  the  “moral 
equivalent  of  war” — ^by  having  the 
folks  of  the  district  grow  flowers. 

Social  re-creation  through  nature 
applies  equally  well  to  the  rural  areas. 
Fifty  miles  out  of  Detroit,  in  what  is 
known  as  the  Hartland  Areas,  a  busi¬ 
ness  man  has  fifty  projects  under  way 
for  restoring  the  morale  of  folks  who 
were  sitting  on  the  verandas  waiting 
for  something  to  happen  which  never 
happened.  It  is  his  contribution  to 
his  birthplace.  On  the  farm  are  raised 
pure-bred  Shropshire  sheep.  These 
are  given  to  country  boys  and  girls, 
who,  in  turn,  give  back  a  part  of  the 
offspring  that  more  boys  and  girls  may 
have  a  similar  opportunity.  Is  this 
recreation  or  education?  Is  it  play 
or  is  it  work?  Is  it  social  science  or 
biological  science  ?  The  important 
thing  is  that  it  is  a  situation  out  of 
which  come  experiencing  and  enjoy¬ 
ing  rather  than  memorizing  and  recit¬ 
ing. 

Perhaps  the  best  guide  to  a  nature 
recreation  program  is  the  nature 
hobby.  Nature  hobbies  are  present  in 
every  community.  Most  of  us  do  not 
recognize  them  as  nature  recreation. 
A  motorman  raises  canaries — ^but  not 
for  sale.  A  physician  grows  alpine 
flowers  in  his  backyard.  A  nurse  es¬ 
capes  the  sordid  side  of  life  by  raising 
tropical  fish.  Three  business  men  on 
our  street  have  rock  gardens.  The 
P.  T.  A.  is  having  a  series  of  lectures 
and  demonstrations  on  flower  arrange¬ 
ment.  J apanese  dish  gardens  are 
all-the-go  in  the  department  stores. 
Amongst  my  friends  are  iris  growers, 
pigeon  fanciers,  dyed-in-the-wool  flsh- 
ermen,  “glad”  specialists,  and  backyard 
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bee  keepers.  Each  of  these  nature 
hobbyists  stands  the  test  of  the  objec¬ 
tives  of  education.  Each  is  carrying 
on  in  spite  of  teachers  and  recreation 
leaders.  What  would  have  happened 
if  such  channels  of  interest  could  have 
been  opened  up  to  the  hundreds  of  oth¬ 
ers  with  nothing  to  do  ? 

If  nature  hobbies  were  to  be  elim¬ 
inated  from  any  big  city  there  would 
be  suffering.  It  would  make  a  differ¬ 
ence  to  that  city.  At  the  Toledo  Boys’ 
Club  I  recently  saw  a  handcraft  per¬ 
son  who  had  a  roomful  of  newsboys 
doing  twelve  different  projects.  Lead¬ 
ers  are  needed  who  can  present  a 
three-ring  offering  of  nature  hobbies. 
The  work  of  making  aquaria  out  of 
junk-yard  auto-windshields  and  of 
raising  tropical  fish  therein  may  make 
a  happy,  self-respecting  naturalist  out 
of  a  discarded  steel-worker.  Recondi¬ 
tioned  steel-workers  go  out  into  the 
world  again  just  as  do  resuscitated 
goldfish  or  impoverished  seedlings 
with  sunshine  turned  on  them.  The 
potential  re-creation  value  of  nature 
as  demonstrated  by  nature  hobbyists 
in  every  community,  and  its  reclama¬ 
tion  value  for  folks  discarded  by  the 
depression,  is  too  great  to  be  over¬ 
looked  by  nature  educators  in  these 
trying  times.  People  are  starving  for 


nature.  If  we  have  the  vision  for 
training  leaders  we  can  yet  recUin 
many  of  the  down-and-outs,  and— 
what  is  perhaps  more  significant— 
can  guarantee  that  no  more  shall  these 
folks  sit  and  wait  for  something  to 
happen. 

In  closing,  let  it  be  said  that  the 
technical  biologist  need  not  look  upon 
recreational  nature  activities  with 
either  alarm  or  disdain.  Even  the  I 
running  of  science  sketches  in  the  mo-  I 
tion  pictures  may  have  a  place,  and  I 
there  are  those  who  may  be  won  to  i 
the  interest  of  science  from  the  amuse¬ 
ment  plane.  We  can  bring  possibili¬ 
ties  upon  the  stage,  but  the  individual 
must  make  his  own  hobby  choice  in 
terms  of  what  gives  him  a  real  thrill 
and  enjoyment,  whether  it  be  the  kinds 
of  bait  or  the  conservation  of  fish. 
Leisure  time  pursuits  may  extend  be¬ 
yond  the  level  with  which  the  interest 
started.  The  laboratory  is  not  as  im¬ 
portant  as  the  subject,  the  subject  is 
not  as  important  as  the  leader,  and 
the  leader  is  not  as  important  as  citi¬ 
zens  and  the  public  mind.  Science  is 
a  legitimate  free-time  activity  and  has 
a  place  in  social  changes  and  adjust¬ 
ments  which  in  the  end  widens  appre- 
.ciations,  attitudes,  and  knowledge. 


"Is  it  proper  to  have  fun  in  the  science  class?" 

For  more  than  a  score  of  years  we  have  noticed  the  descriptions  of  new  apparatus, 
Borel  improvements,  and  clever  adaptations  for  science  instruction  published  here  and 
by  Prof.  Ouy  M.  Lisk  of  the  Science  Department,  Northwestern  State  Teachers 
(loUege,  Alva,  Oklahoma.  In  the  article  he  sends  us  at  our  request,  we  discover  that 
he  believes  the  head  should  be  as  clever  as  the  hands ! 

THE  RESOURCEFUL  SCIENCE  TEACHER 
Out  M.  Lisk 


The  author  is  an  instructor  in 
a  state  teachers  collie,  the  ex¬ 
cuse  for  the  institution’s  exist¬ 
ence  being  that  presumably  it  is  pos¬ 
sible  to  train  teachers  as  a  medical 
school  trains  doctors,  or  a  technical 
school  trains  engineers.  In  the  selec¬ 
tion  of  experiments  in  science,  there¬ 
fore,  and  in  their  method  of  presen¬ 
tation,  the  question  in  the  foregroimd 
is:  Will  this  help  the  student  to  “put 
it  over”  when  he  gets  that  specific  job 
“down  to  Podunk,”  or  wherever  the 
Fates  decree  he  shall  face  future  citi- 
rens  in  the  classroom  ? 

Furthermore,  the  handicaps  of  a 
teacher  as  regards  equipment,  often 
pitifully  meager,  have  been  kept  in 
mind.  The  “resourceful  science 
teacher”  is  one  who  can  use  what 
material  he  may  have  at  hand,  even 
though  it  be  limited  in  quality  and 
quantity. 

Let  us  take  the  common  kerosene 
lamp,  and  list  a  few  of  the  questions 
that  might  be  based  on  it.  Just  what 
makes  it  give  light?  Does  the  same 
answer  hold  true  for  an  electric  light; 
a  gas-mantle  lamp ;  a  neon  sign  ? 

Explain  appearance  and  disappear¬ 
ance  of  film  on  cold  chimney  of  newly- 
lighted  lamp  ? 

What  is  the  purpose  of  the  oil,  the 
wick,  the  cap,  and  the  chimney? 

Does  the  wick  burn? 


Effect  on  flame  of  placing  another 
chimney  on  top  of  the  regular  chim¬ 
ney? 

Why  can  a  recently  burning  lamp 
be  more  easily  lighted  than  a  cold 
lamp  ? 

What  gases  are  entering  the  chim¬ 
ney  of  a  lighted  lamp,  and  what  gases 
are  leaving  ?  Are  the  amounts  the 
same,  and  why? 

Explain  eight  ways  (there  may  be 
more)  in  which  a  lamp  may  be  made 
to  smoke. 

Yes,  we’ll  acknowledge  that  the 
kerosene  lamp  is  somewhat  out-of-date, 
and  the  answers  to  the  above  ques¬ 
tions  may  be  of  no  practical  value, 
yet  we  do  claim  that,  properly  con¬ 
ducted,  such  an  exercise  will  interest 
the  student  and  persuade  him  to  think. 
While  we  are  at  it,  however,  let  us 
impress  on  the  class  the  important 
truth  that  many  of  the  commonly  ac¬ 
cepted  “every-day  facts”  are  only  par¬ 
tial  facts,  and  that  the  true  scientist 
learns  to  avoid  a  too  “bumptious”  air 
of  certainty  about  anything.  Rather, 
he  is  ever  tolerant  of  the  voice  cry¬ 
ing  in  the  wilderness — “Who  really 
knows  ?” 

So  here  we  are;  on  the  day  previ¬ 
ously  the  lamp  has  “talked,”  and  we 
are  ready  to  ask  the  “bright  boy”  of 
the  class  a  simple  review  question: 
“What  happens  when  a  lighted  lamp 
is  turned  up  beyond  a  certain  point  ?” 
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“Why,  it  smokes,”  he  answers.  But 
does  it?  The  lamp  is  given  a  quick 
upward  turn,  stopping  the  wick  just 
above  the  cap.  (A  teacher  should 
practice  this  beforehand  until  he  fails 
not.)  Lo,  the  lamp  continues  to  bum 
without  smoking,  though  much  of  the 
wick  is  exposed.  “Why  doesn’t  the 
flame  crawl  down  the  exposed  wick?” 
True,  Teacher  knows — perhaps! — but 
this  is  a  nut  for  Johnny  and  Susie  to 
crack. 

Having  finally  explained  this,  we 
play  a  return  engagement.  We  have 
the  question  settled  as  to  what  the 
lamp  may  do  when  turned  up,  depend¬ 
ing  on  the  method  followed.  Again 
we  turn  it  up  quickly,  this  time  stop¬ 
ping  the  wick  just  below  the  cap,  and 
out  goes  our  lamp.  Now  that  was 
aggravating,  for  the  question  was  not 
settled,  and  we  must  wake  up  and 
think  again! 

Let  us  again  caution  the  teacher  to 
practice  and  practice  until  he  and  his 
lamp  are  on  very  friendly  terms.  An 
experiment  that  flops  adds  nothing  to 
the  performer’s  good  opinion  of  him¬ 
self,  but  may  prove  a  source  of  mirth 
to  his  class.  (Aren’t  kids  the  limit, 
anyhow  ?) 

Well,  we’ll  let  the  old  lamp  have  a 
rest,  though  we  must  some  day  show 
how  to  put  out  the  lamp  with  two  little 
sticks  without  touching  the  lamp. 
(Two  lighted  matches  are  held  under 
the  burner,  one  at  each  edge  of  the 
flame.) 

And  one  more  question,  and  there 
we’ll  “blow  out  the  lamp  for  sure.” 
What  would  be  the  effect  on  the  flame 
if  the  air  were  to  change  to  pure 
oxygen  ?  This  can  be  easily  answered 
by  admitting  pure  oxygen  underneath 
the  burner.  Most  students  will  fail 


to  answer  this  question  correctly  I 
ahead  of  time.  I 

An  important  factor  to  be  coniid-  i 
ered  in  any  demonstration  is  the  ^ 
method  of  presentation.  We  have  all 
seen  the  street  fakir  sell  his  warei, 
not  so  much  because  of  the  value  of 
the  goods,  but  rather  because  of  the 
line  of  verbal  “patter”  or  “hokum” 
which  he  freely  dispenses.  Could  not 
the  “resourceful  science  teacher”  prof¬ 
it  by  his  example  and  so  better  sell 
himself  and  his  “goods”? 

May  we  illustrate  with  the  good  old 
scientific  trick.  Water  Into  Wine.  It 
is  Monday,  the  proverbial  blue  Mon¬ 
day.  The  teacher  stands  before  his 
class,  four  apparently  empty  tumblers 
at  hand.  (No.  1  contains  a  few  drops 
of  Sodium  Hydroxide;  No.  2,  a  few 
drops  of  Phenolphthalein ;  No.  3,  Sul¬ 
phuric  Acid;  and  No.  4,  Bismuth 
Chloride.) 

Now  for  the  “patter”: 

“Well,  pupils,  this  is  Monday,  so 
let’s  drink  a  health  to  a  pleasant,  prof¬ 
itable  week.”  (No.  1  is  filled  with 
water.)  “Ah,  me,  though,  a  real  toast 
should  be  drunk  with  wine,  and  this 
is  only  water.  But  wait!  Why  not 
try  a  little  scientific  wishing?  Here 
goes :  ‘Hocus  pocus,  water  into  wine!’  ” 
(No.  1  is  poured  into  No.  2,  turning  ! 
into  “wine.”)  “There  it  is,  rich,  red,  I 
sparkling  wine!  But  alas!  I’m  | 
afraid  to  drink  it,  for  what  would  the 
old  folks  at  home  say — ‘Your  teacher  , 
drinking  wine,  and  right  before  his  i 
class?’  I  must  get  rid  of  it,  so  no 
trace  will  be  left.  Ah,  I  have  it! 
Let’s  try  some  backward  wishing.  In¬ 
stead  of  ‘Hocus  pocus’  we’ll  try  ‘Pocus 
hocus!’  Here  goes  again:  ‘Pocus 
hocus,  wine  into  water!’  ”  (No.  2  is 
poured  into  No.  3,  turning  clear.) 

“I  want  to  say,  pupils,  I  was  glad  to 


get  out  of  that  scrape  so  easily.”  Comes  tomorrow,  and  there  is  col- 

“Perhaps,  though,  there  is  one  of  lected  over  water  a  bottle  filled  with 
you,  not  so  squeamish  as  I,  who  might  equal  parts  of  hydrogen  and  chlorine, 
want  to  try  his  hand  on  scientific  wish-  the  apparatus  being  kept  out  of  the 
jng.  How  about  you,  John  ?”  (John  direct  sunshine  the  bottle  is  corked  and 
should  be  the  “class  nuisance” ;  there’s  brought  to  the  window;  when  the 
always  at  least  one  in  every  class  to  direct  sunshine,  our  “Death  Ray,” 
make  “Teacher,”  at  times,  sorry  it  strikes  the  bottle,  an  explosion  occurs, 
ever  happened. )  “Simply  say,  ‘Hocus  blowing  the  cork  across  the  room.  A 
pocus,  water  into  wine!’ ”  (John  re-  burning  magnesium  ribbon  will  also 
spends,  as  No.  3  is  poured  into  No.  4,  do  the  job. 

turning  to  “milk  instead  of  wine.  )  Since  all  explosions  are  merely  cer- 
“Pshaw !  milk  instead  of  wine !  But  tain  types  of  chemical  changes,  why 
I’ve  always  found  it  works  that  way  may  ^ot  the  day  come  when  an  ether 
when  the  one  who  makes  the  wish  wave  will  be  discovered  which  will  do 
hasn’t  been  weaned  yet.”  ^  for  TNT  what  the  light  waves  did 

The  reader  may  think  this  ending  a  for  the  gas-filled  bottle  ?  One  thing 
little  tough  on  John,  but  it’s  the  idea  certain,  dear  teacher,  your  class  will 
of  “patter”  we  are  trying  to  put  over,  wake  up  when  the  “Death  Ray”  hits, 
and  we  really  have  no  desire  to  hurt 

John  8  feelings  at  least,  not  much.  every  experiment  there  should 

Newspaper  writers  arc  prone  to  i„t  aome  scientific  fact  which  should 
play  up  the  sensational  features  of  any  ^ 

new  discovery,  oftentimes  permitting  .  .  -ny,  .  •  i.  .. 

...  .  i.  „  1  .  terest  wanes.  What  we  wish  to  make 

their  imagination  too  full  play.  Pen-  ,  •  ^  n  ..  i  .e  j 

®  ;  ,  clear  is  that  the  intellectual  food  set 

odically  there  comes  an  article  on  the  ,  ,  ,  . 

»>  •  •  ‘i-i  xv  before  a  class  must  be  something  they 

Death  Kay,  an  invisible  something  .  j  i  j  . 

, .  ,  ^  j  can  digest  and  must  be  served  in  a  way 

akin  to  the  radio  waves,  but  supposed  ,  , 

^  1  1 1  f  j  X  •  Tx  that  will  appeal  to  their  mental  appe- 

to  be  capable  of  destroying  life  or  . 

exploding  ammunition  at  a  distance 

of  many  miles.  The  possible  results  resourceful  science  teacher 

in  the  next  war  are  vividly  painted,  should  be  ever  on  the  outlook  for  new 
the  gentle  reader  has  a  nice  shudder,  experiments,  or  new  and  better  ways 
then  the  matter  is  cast  aside  as  wholly  presenting  the  old  ones.  A  careful 
improbable.  perusal  of  the  current  issues  of  maga- 

But  is  it  really  so  very  improbable  ?  zines  devoted  to  scientific  topics  will 
“Tomorrow,  dear  children,  you’ll  be  mean  the  constant  addition  of  worth- 
shown  a  ‘Death  Ray’  capable  of  cans-  while  demonstrations  to  the  teacher’s 
ing  an  explosion  at  a  distance  of  not  a  list  of  “eye-openers,”  without  which 
few  miles,  but  at  a  distance  of  millions  the  teaching  of  science  will  lose  much 
of  miles.”  of  its  possible  educational  value. 


% 

"How  might  I  study  abroad  f" 

Ambitions  science  teachers  may  obtain  the  first  sugg'estions  from  this  article,  writ, 
ten  by  Dr.  Lois  Meier  Shoemaker,  Assistant  Professor  of  Science,  State  Teachers  Col> 
lege,  Trenton,  New  Jersey.  We  regret  that  interesting  photographs  of  the  “walkiiw 
tour”  which  she  conducts  each  summer  could  not  be  reproduced. 

OPPORTUNITIES  FOR  SCIENCE  STUDY  ABROAD 

Lois  Meier  Shoemaker 


A  EUROPEAN  sojourn  planned 
for  study  has  a  purposefulness 
productive  of  much  satisfaction, 
not  only  in  the  enrichment  of  profes¬ 
sional  background  but  in  the  enjoy¬ 
ment  derived  from  travel. 

A  student  should  first  consult  a  reli¬ 
able  educational  authority  on  foreign 
education  before  making  definite  plans 
for  study  abroad.  Two  such  authori¬ 
ties  are  the  Institute  of  International 
Education  at  2  West  45th  Street,  New 
York,  and  the  International  Institute 
of  Teachers  College,  Columbia  Uni¬ 
versity,  New  York. 

There  are  threi*  courses  open  to  a 
student  who  wishes  to  study  abroad: 
( 1 )  he  may  enroll  at  a  foreign  univer¬ 
sity  and  may  even  eventually  earn  a 
degree  from  that  institution;  (2)  he 
may  study  at  a  foreign  university  or 
do  research  in  a  foreign  country  but 
arrange  to  receive  credit  at  an  Ameri¬ 
can  university;  (3)  he  may  enroll  as 
a  member  of  a  foreign  field  course 
from  an  American  university,  for 
which  university  credit  is  given. 

Germany  has  long  been  popular  for 
the  study  of  science  and  science  edu¬ 
cation.  The  author  herself  has  had 
experience  in  Germany,  and  will  there¬ 
fore  make  fre(|ueiit  reference  to  that 
country.  If  a  student  chooses  the 
first  or  second  course,  that  of  study  at 
a  German  university,  he  should  take 
abroad  with  him  at  least  a  bachelor  of 
arts  degree  or  evidence  of  graduation 


from  a  professional  school  of  reoog^ 
nized  standing.  The  German  second¬ 
ary  school  carries  a  student  throng 
the  equivalent  of  the  sophomore  year 
in  an  American  college  of  rec(^iwd 
standing.  An  American  high  echoed 
graduate  would  not  be  permitted  to 
attend  lectures  in  a  German  unive^ 
sity,  for  he  would  not  possess  proper 
academic  credentials.  Certain  Ameri¬ 
can  colleges  have  arranged  for  a  year 
of  supervised  study  abroad,  particu¬ 
larly  in  France,  for  junior  students, 
under  the  so-called  Delaware  Foreign 
Study  Plan.  This  year,  however,  is 
intended  not  for  science  students,  but 
for  those  interested  in  France  and  the 
French  language.  Foreign  study  is 
also  provided  for  in  the  curriculum 
of  New  College  of  Teachers  College, 
Columbia  University.  The  amount 
and  place  of  science  study  would  un¬ 
doubtedly  depend  upon  the  special  in¬ 
terests  of  the  individual  student. 

A  proficiency  in  the  Gorman  lan¬ 
guage  is  re(|uired  for  matriculation  in 
a  German  university.  If  evidence  of 
this  proficiency  cannot  be  presented 
the  American  student  is  obliged  to 
attend  one  or  more  sessions  of  a  school 
such  as  the  German  Institute  for  Fo^ 
eigners  at  the  University  of  Berlin, 
until  he  obtains  a  certificate  attesting 
proficiency  in  the  language. 

In  a  German  university  there  are 
two  sessions  a  year,  the  spring  and 
winter  sessions,  beginning  in  May  and 
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October  and  ending  in  July  and  Feb- 
rniry.  There  are  long  vacations  in 
between,  which  the  student  often  uses 
for  reading,  writing,  and  research  in 
the  field  of  his  particular  interest, 
since  the  schedule  of  a  student  during 
the  semesters  is  heavily  loaded  with 
lecture  hours.  The  science  depart¬ 
ments  of  universities  utilize  part  of 
these  periods  to  conduct  field  trips  in 
biology  and  geology  for  their  students. 

Such  summer  courses  as  are  listed 
at  various  universities — as  in  the  bul¬ 
letin  Ferien-Kurse  in  Deutschland — 
are  not  counted  towards  a  degree  in 
a  university  and  are  meant  for  for¬ 
eigners.  These  courses  are  intended 
mainly  to  promote  efliciency  in  the  lan¬ 
guage  and  to  orientate  the  student  in 
the  country,  its  customs,  history,  econ¬ 
omics,  art,  music,  philosophy.  Such 
science  courses  as  are  listed  are  of  a 
few  days  duration  only,  and  are  in¬ 
tended  to  acquaint  persons  already  in 
the  professions  with  latest  develop¬ 
ments  and  practice  in  the  separate 
fields.  As  an  example  is  cited  the 
course  in  Hydrobiology,  given  July 
15*20,  1935,  at  Kloster  auf  Hiddensee 
on  the  Baltic  coast. 

The  American  system  of  degrees 
does  not  exist  at  a  foreign  university; 
even  in  England  degrees  of  the  same 
name  have  entirely  different  meaning. 
If  an  American  holding  a  bachelor  of 
arts  or  a  master  of  arts  degree  wishes 
to  stay  more  than  one  year  at  a  foreign 
university  and  specialize  in  science, 
with  success  the  degree  which  he 
would  bring  home  would  be  Doctor  of 
Science.  On  the  continent  this  in¬ 
volves  the  writing  of  a  dissertation  in 
a  foreign  language. 

Many  students  prefer  to  make  ar¬ 
rangements  for  foreign  study  and  re¬ 
search  to  count  towards  a  degree  in  an 


American  institution.  To  quote  again 
from  personal  experience,  study  over  a 
period  of  fourteen  months  by  the 
author,  including  visitation  of  schools 
throughout- Germany,  was  accepted  as 
part  of  the  required  work  for  the  doc¬ 
torate  at  Teachers  College,  Columbia 
University.  The  material  collected 
during  the  visitation  of  schools  was 
used  for  the  dissertation  under  the 
title.  Natural  Science  Education  in 
the  Oerman  Elementary  Schools.  A 
similar  research  study  in  foreign  science 
education  was  made  by  H.  F.  Kilander 
of  Upsala  College,  East  Orange,  New 
Jersey,  who  spent  several  months  in 
Sweden.  This  study,entitled  Science 
Education  in  the  Secondary  Schools  of 
Sweden,  was  likewise  accepted  for  the 
doctorate  at  Teachers  College.  At  the 
present  writing  Alexander  Efron, 
Chairman  of  the  Science  Department 
at  the  John  Adams  High  School,  New 
York  City,  has  just  returned  from 
abroad,  where  he  has  been  carrying 
on  research  on  the  teaching  of  the 
physical  sciences  in  Paris,  Moscow 
and  I.«ningrad,  in  part  fulfillment  for 
the  doctorate  at  Teachers  College.  For 
such  independent  research  fluency  in 
the  language  of  the  countries  con¬ 
cerned,  namely  German,  Swedish, 
French  and  Russian,  was  necessary. 

The  actual  expenses  of  courses  and 
living  at  a  foreign  university  are 
usually  less  than  in  an  American,  but 
the  addition  of  travel  and  holiday  ex¬ 
penses  raises  the  total  cost  for  the  year 
considerably.  A  number  of  fellow¬ 
ships  are  available  for  foreign  study. 
Complete  information  regarding  fel¬ 
lowships  is  printed  in  a  bulletin  of  the 
In.stitute  of  International  Education. 
The  author  was  fortunate  in  securing 
an  exchange  fellowship  of  the  Ameri¬ 
can  German  Student  Exchange  which 
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provided  free  tuition  at  the  university 
at  Frankfort  am  Main  and  money  for 
board  and  room  in  a  private  family  for 
two  semesters.  Six  weeks  of  the  first 
summer  were  spent  at  the  summer  ses¬ 
sion  of  the  German  Institute  for  For¬ 
eigners  in  Berlin,  and  the  vacation 
periods  during  the  year  were  spent  in 
intensive  visiting  of  science  classes  in 
all  kinds  of  elementary  and  secondary 
schools  and  teachers  colleges  in  all 
parts  of  Germany. 

The  third  road  to  foreign  study  is 
the  field  course  in  Europe  and  Euro¬ 
pean  education  offered  by  American 
universities.  Teachers  College  of  Co¬ 
lumbia  University  under  the  direc¬ 
tion  of  the  International  Institute  of 
Teachers  College  in  coiiperation  with 
various  national  education  authorities 
offers  annually  a  number  of  such  field 
courses,  for  which  four  to  eight  points 
of  university  credits  are  available. 

In  the  summers  of  1931  and  1932 
a  six-weeks  field  course  in  science  and 
science  education  in  Germany  was  led 
by  the  author  under  the  above  aus¬ 
pices.  Earth  forms  and  plant  and 
animal  life  of  Germany  were  studied 
at  first-hand  on  walking  tours  through 
North  Germany,  the  Eifel,  the  Rhine 
region,  the  Black  Forest,  the  Bavarian 
Alps,  and  Saxon  Switzerland.  Mu¬ 
seums,  such  as  the  German  ^Museum  in 
Munich  and  the  Hygiene  Museum  in 
Dresden,  planetaria,  school  gardens, 
and  other  educational  agencies  were 
visited.  Opportunities  for  learning  to 


know  the  German  people,  their  lan¬ 
guage  and  their  customs  in  both  citj 
and  country  were  ample.  Six  pointi 
of  graduate  credit  were  given  for  the 
successful  completion  of  the  course. 

Plans  are  in  prospect  for  similar 
field  work  in  the  northern  Mediterran¬ 
ean  region.  In  such  a  study  emphasii 
will  be  centered  upon  the  effects  of 
meteorological  and  geological  features 
of  the  environment  on  the  history  of 
civilization  in  these  regions.  There 
w’ill  be  no  language  requirement  for 
this  course. 

The  Field  Course  in  Education  in 
Germany,  the  Field  Course  in  Educa¬ 
tion  in  England,  and  the  Berlin  Resi¬ 
dence  Study  Group,  as  offered  in  1935 
by  the  same  Teachers  College,  provide 
for  studying  science  education  in  the 
schools  of  Germany  and  England  un¬ 
der  competent  direction.  There  are 
no  language  requirements,  although 
the  courses  are  most  profitable  if  one 
knows  the  language.  Pointers  with 
regard  to  the  techniques  of  school  vis¬ 
iting  in  the  various  countries,  the  o^ 
ganization  and  the  educational  philos¬ 
ophies  of  the  school  systems,  the  vaca¬ 
tion  periods  which  are  widely  diffe^ 
ent  from  the  American,  the  daily 
schedules,  the  obtaining  of  necessary 
visiting  permits,  are  provided  by  ex-  ! 
perienced  leaders.  Affiliation  with  a  | 
group  of  students  having  a  common 
purpose  provides  a  definite  stimulus 
which  makes  such  study  very  worth 
while. 


•'Who  said,  'One  picture  is  worth  a  thousand  words' f" 

\  representative  of  the  manufacturers  of  widely-used  visual  materials  was  asked 
Iff  give  his  point  of  view.  We  discover  that  Mr.  Stackhouse  is  much  more  than  just 
“an  agent”— he  is  a  tireless,  tactful  “teacher,”  and  helpful  though  unofficial  “inspector” 
throughout  a  large  and  cultured  region  in  North  and  South  Carolina. 

WHY  VISUAL  MATERIALS  APPEAL  IN  SCIENCE 

J.  M.  Stackhouse 

AS  a  representative  of  two  com-  contrary  is  usually  the  case,  and  while 
^  mercial  manufacturers'  of  vis-  no  generalization  covers  all  situations, 
ual  materials,  the  writer  has  had  it  is  usually  true  that  only  in  those 
the  opportunity  to  observe  at  first-hand  schools  having  extensive  laboratory 
varied  uses  of  such  materials  by  pub-  equipment  will  one  also  find  the  sci- 
Hc  school  and  college  science  teachers,  ence  teachers  using  varied  visual  aids. 
A  salesman  gets  reactions  from  science  Thus  we  see  that  the  actual  situation 
teachers  both  for  and  against  each  of  is  often  the  reverse  of  what  would  seem 
such  visual  aids  as  lantern  slides,  ste-  logical.  Certainly  this  aspect  is  worthy 
reographs,  and  motion  pictures.  He  of  consideration  by  administrators  in 
visits  some  science  departments  where  those  schools  with  limited  budgets, 
visual  materials  are  used  consistently  As  an  illustration  of  how  visual  aids 
and  effectively;  others,  where  they  are  might  be  practical  under  certain  typi- 
used  poorly,  or  not  at  all.  Inevitably  cal  conditions,  probably  no  better  ex- 
fhe  salesman  makes  comparative  obser-  ample  could  be  found  than  in  slide  67 
vations.  From  a  variety  of  such  ob-  of  the  Keystone  General  Science  Unit 
serrations  the  writer  hopes  to  suggest  on  Health.''*  On  this  slide  are  17 
at  least  a  few  of  the  practical  consid-  excellent  reproductions  of  microscopic 
erations  involved  in  the  use  of  visual  photographs  of  plant  and  animal  life, 
materials  by  science  teachers.  A  single  microscopic  slide  of  any  of 

Lantern  slides  and  motion  pictures  these  specimens  would  cost  at  least  50 
may  be  projected  for  large  as  well  as  cents.  This  lantern  slide,  priced  at 
small  groups  of  students.  Further-  50  cents,  therefore  contains  the  equiva- 
more,  the  cost  of  such  materials  is  lent  of  $8.50  worth  of  microscopic 
much  less,  comparatively,  than  the  cost  slides.  Furthermore,  when  the  slide 
of  extensive  laboratory  apparatus,  or  is  projected  upon  the  screen  it  may 
supplies  for  individual  students.  It  be  viewed  simultaneously  by  every 
would  therefore  seem  reasonable  to  member  of  the  group,  whether  there  be 
expect  to  find  science  teachers  in  those  ten  or  fifty.  By  questioning  the  stu- 
schools  with  only  a  minimum  of  labor-  dents  and  pointing  to  the  pictures  the 
atory  equipment  and  only  a  minimum  teacher  may  be  definitely  sure  that  the 
if  not  entirely  vanished  appropriation  students  actually  see  those  aspects  of 
for  supplies,  using  visual  aids  in  lieu  the  specimens  which  it  is  desired  that 
of  the  apparatus  which  they  are  un-  they  should  see.  Of  course,  no  one 
able  to  buy.  Nevertheless,  the  exact  can  contend  that  a  microscopic  photo- 

1  Keystone  View  Co.,  Meadvllle,  Pa.:  Bell  Sc  Howell  Co.,  Chicago.  HI. 

S  Webb's  Units  in  General  Science.  Keystone  View  Co.,  lieadTllle, 
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graph  is  as  valuable  a  piece  of  equip¬ 
ment  as  the  actual  specimen  viewed 
through  a  high-power  microscope,  but 
assuming  a  class  of  twenty  or  more 
students  and  one  low-power  micro¬ 
scope,  lantern  slides  similar  to  the 
above  would  unquestionably  be  of 
practical  value  to  the  biology  teacher. 

Slide  97  from  the  Keystone  Unit 
on  Light  is  an  excellent  illustration 
of  how  a  projected  picture  may  be 
used,  where  the  actual  apparatus  is 
not  available,  to  teach  a  difficult  prin¬ 
ciple  involving  the  use  of  complicated 
mechanism  and  processes.  On  this 
slide  is  a  photographic  picture  of  the 
interior  mechanism  in  a  modern  sound- 
on-film  projector.  This  slide  shows 
the  source  of  illumination,  the  sprock¬ 
ets,  and  film  threaded  through  the 
machine,  the  projection  aperture,  con¬ 
densing  and  objective  lenses,  the  sound 
head  with  its  alignment  of  exciter 
lamp,  optical  lens,  sound  gate,  and 
photo-electric  cell.  On  one  side  of  the 
slide  is  an  enlarged  section  of  film 
showing  the  arrangement  of  the  sound 
track.  The  writer  has  frequently  used 
this  slide  to  teach  a  class  of  high  school 
pupils,  and  we  occasionally  suspect 
to  teach  the  teacher  also,  how’  sound 
motion  pictures  are  reproduced  in  the 
modern  motion  picture  machine.  It 
is  interesting  to  observe  that  despite 
the  technical  nature  of  the  explana¬ 
tions  Involved,  high  school  pupils  in¬ 
variably  show  intense  interest  in  a 
presentation  of  this  sort.  On  many 
o<*casions  we  have  followed  such  a  pre- 
sental'o)'  ’'v  actually  show’ing  the  pro¬ 
jector  i^ee'f.  and  questioning  the  pu¬ 
pils  as  to  mechanism  and  operation. 
It  is  cer**<?nlv  surprising  how  quickly 
they  ab«orh  the  correct  information. 

The  a'  ove  examples  are  of  course 
merelv  ’'lustrations  of  how  a  visual 


aid  may  be  used  to  supply  a  deficient 
in  equipment.  Such  instances,  using 
not  only  slides  but  also  stereograph  I 
and  motion  pictures,  might  be  mifiti- 
plied  many  times  over  in  each  of  the 
usual  high  school  science  courses.  The 
teacher  of  high  school  general  science 
alone,  covering  such  diverse  subjects 
as  electricity,  light,  sound,  astronomy, 
w’ater,  air,  and  machinery  is  inde^ 
fortunate  if  he  has  even  a  little  appa 
ratus  in  each  of  these  subjects  to  me 
for  demonstration  purposes,  not  to 
mention  the  greater  improbability  of 
having  adequate  apparatus  with  whid 
individual  pupils  may  experiment 
Certainly  it  is  true  that  the  average 
science  teacher  will  find  visual  mate¬ 
rials  to  be  a  valuable  supplement  to 
whatever  he  may  have  in  the  way  of 
physical  equipment,  and  will  find  that 
by  the  use  of  such  aids  he  has  tr^ 
mendously  increased  the  learning  pos¬ 
sibilities  of  the  students. 

Considerations  such  as  the  above 
have  led  to  two  experimental  studies 
w’ith  the  Keystone  General  Science 
Units  in  the  territory  covered  by  the 
writer.  The  first  of  these  studies  was 
made,  at  the  rcHpiest  of  Dr.  J.  E 
Highsmith,  State  High  School  Dira- 
tor  in  North  Carolina,  in  the  High 
Point  High  School,  under  the  8upe^ 
vision  of  Principal  L.  R.  Johnston. 
The  second  experiment  was  made  in 
the  Wardlaw  Junior  High  School  of 
Columbia,  S.  C.,  under  the  aupe^ 
vision  of  Principal  D.  L.  McConnac. 
Both  studies  covered  a  period  of  two 
full  semesters. 

Space  within  this  article  does  not 
permit  details  as  to  the  organization, 
procedures,  and  results  of  these  two 
studies.  It  may  be  stated  here,  how¬ 
ever,  that  each  of  the  teachers  in¬ 
volved  in  the  experiments  reported  in 
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their  conclusionfl  that  there  was  a  more  expensive  apparatus.  The  re¬ 


marked  increase  in  the  interest  factor, 
tnd  that  the  units  had  definite  value 
as  supplementary  materials.  The  re¬ 
sults  of  the  experiment  in  the  Ward- 
law  Junior  High  School  were  not  as 
favorable  to  the  slide  units  as  the  re¬ 
sults  in  the  High  Point  High  School, 
but  it  was  felt  that  this  was  offset  to 
some  extent  by  the  fact  that  in  the 
Wardlaw  School  no  textbooks  were 
used  by  the  pupils  in  the  experimental 
groups.  In  the  High  Point  study  it 
was  found  that  although  both  the  high 
and  the  low  experimental  groups 
surpassed  the  corresponding  control 
groups  in  achievement  scores,  the 
slides  seemed  to  be  of  greatest  help  to 
the  low,  or  slow  moving  groups. 

It  may  also  be  stated  here  that  Dr. 
Highsmith,  in  requesting  that  this 
study  be  made  in  the  High  Point  High 
School,  had  in  mind  the  fact  that  ap¬ 
propriations  for  schools  had  been  radi¬ 
cally  reduced,  the  teacher  load  sharply 
increased,  and  that  science  teachers  in 
the  smaller  high  schools  were  severely 
handicapped  by  lack  of  equipment. 
Under  prevailing  conditions  the  small 
high  schools  were  finding  it  almost  im¬ 
possible  to  meet  the  minimum  equip¬ 
ment  requirements  for  standardiza¬ 
tion.  The  High  Point  High  School 
was  selected  because  it  had  compara¬ 
tively  extensive  laboratory  equipment, 
thus  permitting  the  control  groups  ac¬ 
cess  to  adequate  laboratory  materials, 
whereas  the  experimental  groups  used 
only  the  lantern  slide  units,  supple¬ 
mented  by  hand-made  slides  and  a 
minimum  of  demonstrations  by  the 
teachers.  Both  groups  used  the  state 
adopted  texts.  It  was  desired  to  as¬ 
certain  whether  the  Keystone  General 
Science  Units  might  function  satisfac¬ 
torily  in  lieu  of  certain  required  and 


suits  of  this  study  indicated  that  this 
might  be  done  satisfactorily,  and  the 
high  schools  of  North  Carolina  are 
now  permitted,  if  they  so  desire,  to 
meet  certain  minimum  equipment  re¬ 
quirements  by  the  purchase  of  a  stere- 
opticon  and  the  Keystone  Science 
Units.  Inasmuch  as  several  of  the 
units  are  useful  in  more  than  one  field 
of  high  school  science,  as  for  example 
the  use  of  the  animal,  plant,  and 
health  units  in  both  General  Science 
and  Biology,  and  the  use  of  the  elec¬ 
tricity,  light,  sound,  air,  and  machin¬ 
ery  units  in  both  physics  and  general 
science,  there  is  a  duplicate  value  in 
the  slides  for  the  small  high  school. 

No  comparative  analysis  of  the  rela¬ 
tive  values  of  lantern  slides  and  stereo¬ 
graphs,  as  compared  with  silent  and 
sound  motion  pictures  may  be  at¬ 
tempted  here.  It  is  fairly  safe  to  state 
that  at  the  present  time  the  most  wide¬ 
ly  used  visual  aid  in  science,  and  per¬ 
haps  the  most  practical,  is  the  stereop- 
ticon  with  the  prepared,  or  hand-made 
lantern  slide.  The  etched  glass  slide, 
upon  which  drawings  and  schematic 
diagrams  may  be  easily  made  with  an 
ordinary  pencil,  is  particularly  eco¬ 
nomical  and  practical.  The  drawings 
upon  such  slides  may  be  erased  and 
the  slide  used  repeatedly. 

The  stereograph,  of  all  visual  aids, 
is  unquestionably  used  least  by  science 
teachers.  Yet  the  stereograph  because 
of  its  low  cost,  and  its  three-dimen¬ 
sional  pictures,  with  perspective, 
should  have  an  especial  appeal  to  any 
biology  teacher  with  a  limited  supply 
of  actual  specimens,  or  to  the  teachers 
of  general  science  and  physics  with  an 
inadequate  supply  of  laboratory  appa¬ 
ratus.  Of  all  pictures  the  stereograph 
is  the  nearest  approach  to  reality. 
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It  is  quite  likely  that  the  most  im¬ 
portant  developments  in  the  immedi¬ 
ate  future  as  to  visual  materials  of 
value  in  science  will  be  in  the  field 
of  motion  pictures.  Modem  16mm. 
projectors,  both  silent  and  sound,  are 
now  available  at  comparatively  mod¬ 
erate  cost.  These  projectors  are  port¬ 
able,  compact,  easy  to  operate,  present 
no  fire  hazard,  and  are  capable  of  giv¬ 
ing  results  approaching  theatrical 
quality.  Such  machines  have  in  large 
measure  eliminated  the  former  me¬ 
chanical  handicaps  of  cumbersome, 
unsatisfactory  projectors,  some  of 
which  required  an  able  bodied  contor¬ 
tionist  for  the  threading  operation 
alone.  The  lack  of  suitable  films  of 
worthwhile  educational  content  has  in 
recent  years  been  the  most  serious  ob¬ 
stacle  in  the  use  of  motion  pictures  in 
science.  It  is  probable  that  develop¬ 
ments  in  the  immediate  future  will  be 
an  increased  supply  of  satisfactory 
films,  such  as  the  University  of  Chi¬ 
cago  series  of  sound  films  in  science. 
An  ever-growing  list  of  industrial 
films  also  presents  interesting  possi¬ 
bilities  for  the  physics  and  chemistry 
teachers.  Further  than  this,  an  al¬ 


most  certain  development  is  that  the 
alert  science  teacher  will  use  a  hi^ 
grade  16mm.  motion  picture  camen 
and  make  his  own  films.  Any  science 
teacher  may  take  a  camera,  such  as  the 
Filmo  manufactured  by  Bell  &  Ho» 
ell,  and  make  motion  pictures  of  il. 
most  professional  quality.  The  bid. 
ogy  teacher  may  use  cine-microsoopie 
attachments  with  these  cameras  and 
record  motion  pictures  of  any  of  hii 
microscopic  specimens. 

Finally,  judging  from  observation 
made  by  the  writer,  visual  aids  are 
used  much  more  extensively  in  collep 
science  than  in  the  high  school.  Yet 
college  science  teachers  are  virtuallT 
unanimous  in  stating  that  these  mate¬ 
rials  should  have  the  greater  practical 
value  in  the  high  school.  The  writer 
ventures  the  suggestion  that  visual 
materials  will  never  be  used  exten¬ 
sively  in  the  high  school  sciences  until 
the  college  teachers  train  the  studenti, 
who  are  later  to  liecome  teachers  of 
high  school  science,  how  to  select  and 
use  visual  materials  that  should  han 
a  practical  appeal  in  high  school 
science. 


’‘Bow  may  school  rivalry  in  'brairu'  be  fostered  f’ 

A  Tery  practical  demonstration  of  the  possibilities  of  “mental  contests’*  has  been 
carried  out  at  the  Rhode  Island  State  Colle^fe,  Kingston,  where  for  the  past  few  years 
Dr.  Ralph  K.  Carleton  has  sponsored  the  chemistry  contest.  Thus  brain  vies  with 
brawn  for  recognition. 

SOME  OBSERVATIONS  ON  TESTING  PROCEDURES 

IN  CHEMISTRY 

Ralph  Kimball  Cabletoh 


WITH  the  rapid  development 
of  various  kinds  of  “new-type” 
tests  in  recent  years,  more  at¬ 
tention  is  being  paid  to  their  adapta¬ 
tion  to  science  subjects.  This  is  espe¬ 
cially  true  of  chemistry  and  physics, 
more  particularly  the  former  subject. 
The  physical  sciences  are  peculiarly 
adapted  to  exact  measurement  of 
achievement  because  of  the  specific 
and  definite  nature  of  their  data. 

An  excellent  opportunity  has  been 
provided  to  try  out  different  forms  of 
tests  on  high  school  students  over  a 
period  of  years  in  the  series  of  annual 
chemistry  contests,  which  has  been 
held  at  Rhode  Island  State  College 
since  1924.  The  contests  have  oc¬ 
curred  yearly  in  the  early  part  of  May 
as  a  part  of  the  activities  of  the  An¬ 
nual  Interscholastic  Track  Meet 
which  has  been  held  for  the  past  quar¬ 
ter  of  a  century  at  the  college.  On 
this  day  alwut  1500  high  school  pupils 
come  to  Kingston,  and  a  friendly  ri¬ 
valry  is  show’n  between  the  different 
schools.  The  chemistry  contest  has 
added  much  interest  to  the  events  of 
the  day.  For  a  competition  of  this 
sort,  a  definite  kind  of  examination 
had  to  be  developed,'  of  a  type  that 
could  be  taken  in  a  limited  time,  and 
corrected  expeditiously. 


Types  op  Tests 

Tests  are  in  general  broadly  classi¬ 
fied  as  being  either  of  the  subjective 
type  or  the  objective  type.  There  is, 
however,  no  sharp  line  of  demarcation 
between  the  two  classes.  Because  of 
the  circumstances  of  the  contest  only 
objective  forms  could  be  employed. 

The  True-False  type  of  item.  The 
true-false  item  is  a  statement  in  which 
the  pupil  responds  by  marking  it  true 
or  false.  It  is  an  old  standby  form  of 
test  and  served  well  in  a  number  of 
the  contests.  The  chief  disadvantages 
of  this  kind  of  item  are  (1)  that  it 
encourages  guessing,  (2)  that  teachers 
are  liable  to  get  into  the  habit  of  ex¬ 
cising  statements  verbatim  from  the 
text.  Both  of  these  disadvantages  may 
be  remedied;  the  first  is  counteracted 
in  part  at  least  by  making  a  correc¬ 
tion  for  guessing,  and  the  second  by 
care  and  thought  when  the  test  is 
being  made  out.  The  chief  advantage 
of  the  true-false  items  are  ease  of  con¬ 
struction  and  of  scoring. 

The  Multiple  Choice  type  of  item. 
Variations  of  this  type  which  are 
termed  “matching”  or  “selective  re¬ 
sponse,”  were  found  to  be  quite  suit¬ 
able  in  the  contests.  From  all  points 
of  view  it  is  one  of  the  best  types  of 
items  to  use.  The  most  satisfactory 
form  appearing  in  any  of  the  contests 


1  Prof.  F.  W.  Keaney  furnished  the  questions  from  19J4  to  1931 ;  Prof.  R.  K.  Carleton  supplied 
them  for  the  remainder  of  the  period.  Other  members  of  the  staff  were  helpful  critics. 
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was  that  used  in  1935,  in  which  a 
statement  could  be  answered  correctly 
by  only  one  of  three  printed  answers. 

The  Analogy  type  of  item.  An¬ 
other  kind  of  question  which  was  tried 
out  for  the  first  time  in  the  1935  con¬ 
test  and  which  yielded  excellent  re¬ 
sults  was  the  “analogy  type.”  This 
involved  a  proportionality  between 
short  statements  or  between  chemical 
words  or  symbols.  Three  terms  of 
such  a  proportionality  were  stated  and 
the  student  was  required  to  supply  the 
missing  term.  The  chief  advantage 
of  this  kind  of  question  lies  in  the  pos¬ 
sibility  of  only  one  response,  provided, 
of  course,  the  given  three  terms  are 
properly  chosen.  It  further  appears 
that  ambiguity  is  more  readily  elimi¬ 
nated  from  this  sort  of  question  than 
from  any  other. 

Problems  and  Equations 

Problems.  No  test  in  chemistry 
would  be  considered  complete  without 
a  few  problems  at  least.  Any  student 
who  has  graduated  from  a  standard 
secondary  school  should  be  able  to  solve 
satisfactorily  the  so-called  fundamen¬ 
tal  type  problems  of  chemistry'.  Under 
that  heading  might  be  included  the 
following  kinds: 

1.  Calculation  of  molecular 
weights. 

2.  Determination  of  proper  for¬ 
mulae. 

3.  Percentage  composition. 

4.  Weight  calculation  problems. 

5.  Gas  problems. 

6.  Weight-volume  problems. 

7.  Molar  and  normal  solutions. 

8.  ^Molecular  weights  of  gases. 

Equations.  In  order  to  balance 

even  a  small  number  of  chemical  equa¬ 
tions,  a  good  deal  of  time  must  be  con¬ 


sumed.  The  length  of  time  allotted  ti 
the  Rhode  Island  State  College  ooe- 
test  was  one  and  one-half  hours,  h 
can  be  readily  observed  that  relatiidj 
few  equations  handled  in  the  ordiou^ 
manner  could  be  included  in  the  teit.  f 
Therefore,  in  the  1935  contest  twentj^ 
five  equations  were  given,  correedj 
balanced  and  the  student  was  requiitj 
only  to  place  a  letter  in  a  blank  fd 
lowing  each  equation,  indicative  of  ^ 
color  or  kind  of  gas  or  precipitate 
duced.  If  neither  resulted,  the  sptet 
was  left  blank. 

Modification  of  the  standard  typ 
of  equation.  A  unique  modificatki 
of  the  standard  type  of  equation  wm  | 
trietl  out  in  the  1935  contest.  TW  \ 
formulas  of  two  different  chemieil 
elements  or  compounds  were  stated, 
The  one  at  the  left  side  of  the  pap 
was  the  compound  with  which  to  start, 
and  the  one  at  the  right  was  the  final  ‘,\ 
product.  The  student  was  expected  ta  f 
use  his  knowledge  of  different  chemi-  I 
cal  reactions  and  think  through  tlie 
necessary  reactions  whereby  the  second  { 
compound  was  arrived  at  from  tbe  | 
first  one  which  was  given.  In  the 
middle  of  the  statement,  he  placed  the 
formula  of  the  correct  element  (a 
compound)  derived  from  the  fint 
which  would  yield  the  second. 

Certain  advantages  appear  to  be 
outstanding  in  regard  to  this  form  of 
equation.  There  can  be  but  one  cor 
rect  answer;  although  it  is  brief,  it 
demands  clear  thinking  on  the  part  of 
the  student.  On  the  other  hand,  un¬ 
less  a  student  possesses  suflScient 
knowdedge  of  the  fundamental  rear 
tions  of  chemistry  to  enable  him  to 
get  started,  he  can  make  absolutely  ao 
progress  tow'ard  the  proper  solution. 
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Bmclts  of  the  Contest  Series 

It  would  seem  to  the  writer  that  the 
contests  have  more  than  met  the  orig¬ 
inal  objectives,  which  were,  first,  to 
interest  high  school  pupils  in  the  sci- 
®ce  of  chemistry,  and  second,  to  assist 
in  building  up  a  healthy  spirit  of  com¬ 
petition  between  the  secondary  schools 
of  the  state  of  Rhode  Island.  In  addi¬ 
tion,  observations  of  educational  value 
to  teachers  have  been  made ;  certain  of 
these  are  presented  briefly : 

Variations  in  test  grades.  The  tests, 
when  scored,  were  recorded  in  terms 
which  subsequently  were  converted 
into  percentages  based  on  the  maxi¬ 
mum  score  possible  for  any  single  con¬ 
test.  The  lowest  percentage  rating 
obtained  by  any  individual  contestant 
was  6.0%  in  1928,  which  may  be  com¬ 
pared  with  the  highest  percentage  rat¬ 
ing  for  any  lowest-ranking  individual 
of  54.0%  in  1931.  The  highest-rank¬ 
ing  contestants  for  the  different  years 
maintained  a  more  nearly  constant 
percentage  rating,  the  lowest  being 
77.0%  for  1930,  and  the  highest 
97.8%  in  1931.  The  median  percent¬ 
age  rating  also  showed  a  relatively 
lower  variation  than  that  exhibited  by 
the  low  ranking  individuals  in  each 
contest.  The  lowest  median  percent 
was  45.0%  in  1930,  and  the  highest 
median  value  was  77.0%  in  1931. 

Error  frequency  in  question  mate¬ 
rial.  For  obvious  reasons  question 
material  had  to  be  varied  more  or  less 
from  year  to  year.  Regardless  of  the 
schools  or  individuals  competing,  cer¬ 
tain  kinds  of  question  material  seemed 
to  provide  much  greater  difficulty  for 
the  contestants  than  did  others.  A 
tabulation  follows  which  indicates  the 
ten  moat  difficult  topics,  arranged  in 
decreasing  order,  as  shown  by  the 
number  of  times  the  questions  cover¬ 


ing  these  topics  were  wrongly  an¬ 
swered.  No  distinction  was  made  be¬ 
tween  arithmetical  errors,  which  were 
responsible  for  the  wrong  solution  of 
a  problem,  and  a  person’s  inability 
even  to  attack  a  problem. 

Table  I. 

Composite  Table  Showing  Ttpes  op  Ques¬ 
tion  Material  Answered  Wronolt  with 
Greatest  Frequency 

Order  of 

Frequency  Question  Material 

1  *Ga8e8  and  gnu  problems. 

2  *Valence. 

3  Decomposition  reactions. 

4  *Weight  calculation  problems. 

5  Oxidation  reactions. 

6  Determination  of  formula  from 

data. 

7  *Calculations  for  molar  and  nor¬ 

mal  solutions. 

8  Calculation  of  water  of  hydra¬ 

tion. 

9  *Fact8  relating  to  industrial 

processes. 

10  *Name8  and  correct  formulae  ot 
compoimds. 

*  Indicates  those  topics  which  appeared 
every  year. 

This  tabulation  brings  out  two  sig¬ 
nificant  facts.  Apparently,  those  top¬ 
ics  which  involve  much  theory  and 
demand  the  exercise  of  considerable 
imagination  are  diflScult  for  high 
school  students.  Such  topics  as  Nos. 
9  and  10,  wherein  memorization  of 
data  and  the  acquiring  of  factual 
knowledge  is  a  major  requirement,  are 
answered  more  readily  by  pupils  of  the 
secondary  school  than  those  which 
demand  the  exercise  of  imaginative 
effort  and  the  consideration  of  much 
theory.  Why  should  this  be  so? 

May  not  the  explanation  lie  in  the 
fact  that  the  apparently  difficult  topics 
require  an  ability  to  think  for  one’s 
self  ?  How  often  is  the  complaint 
made  that  students  know  facts  but  are 
unable  to  draw  generalizations  and 
conclusions,  and — all  in  all — to  think 
through  a  problem  which  differs  only 
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slightly  from  the  material  which  has 
been  so  carefully  memorized  in  the 
textbook.  Reasoning  ability  seems  so 
seldom  inborn  and  so  slowly  acquired ! 
How  much  easier  a  teacher’s  task 
would  be  if  there  were  some  method 
whereby  all  students  might  be  endowed 
with  this  ability! 

Students  in  general,  whether  in  high 
school  or  in  college,  always  find  it 
easier  to  learn  and  retain  facts  relat¬ 
ing  to  industry  and  industrial  pro¬ 
cesses  than  to  think  through  a  prob¬ 
lem  to  its  logical  conclusion.  Memor¬ 
ization  of  descriptive  matter  is  not 
hard,  requiring  as  it  does  the  exercise 
of  little  or  no  original  thinking;  and, 
for  that  reason,  questions  of  that  sort 
are  usually  well  answered.  From  the 
teacher’s  point  of  view  it  is  more  diffi¬ 
cult  to  evaluate  properly  a  di'scriptive 
question  than  it  is  to  judge  a  question 
which  demands  the  application  of  the 
reasoning  process. 

Conclusion 

A  testing  program  should  possess 
certain  major  objectives.  The  first 
should  be  to  evaluate  the  student’s  in¬ 
terest  and  appreciation  of  the  subject; 
the  second  should  be  to  measure  the 
development  of  power  to  reason  and 
think  for  one’s  self.  These,  in  the 
judgment  of  the  writer,  rank  ahead  of 
any  measure  of  achievement  in  memor¬ 


izing  facts  and  formulae.  There  wU 
be,  no  doubt,  concomitant  outcomei  of 
value.  This  has  been  true  of  ^ 
Rhode  Island  State  College  conteiti, 
which  have  provided  an  excellent 
means  of  showing  to  hundreds  of  gtn- 
dents  that  there  may  be  effective  com¬ 
petition  in  an  academic  subject  as  well 
as  in  athletics. 
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"Hov  may  the  public  he  interested  in  the  school  f' 

Denver  knows  a  plan  that  bringa  out  the  people!  Science  leads  in  the  demonstra¬ 
tion,  and  Prof.  Robert  Collier,  Jr.,  of  the  South  High  School  in  Denver,  Colorado,  gives 
pra<^ical  suggestions  for  a  public  display  of  what  the  schools  can  do. 

A  SCIENCE  NIGHT  PROGRAM 

Robert  Collier,  Jr. 


The  most  notable  public  enter¬ 
tainments  that  our  school  offers 
are  our  bi-annual  “Science 
Nights.”  No  programs  are  remem¬ 
bered  longer  or  cause  more  favorable 
comment.  Parent-Teacher  meetings, 
operettas,  plays  and  dances  come  and 
go,  but  in  the  eyes  of  the  public  of 
Denver,  the  outstanding  activity  of 
each  season  is  our  “Science  Night.” 

The  most  recent  of  these  events 
drew  an  audience  of  over  5,000  spec¬ 
tators  from  all  parts  of  the  city,  as 
well  as  the  smaller  towns  within  a 
radius  of  one  hundred  miles.  These 
people  came  and  stayed,  spending  the 
entire  evening  enjoying  the  displays 
which  had  been  arranged  by  the  vari¬ 
ous  members  of  the  student  body, 
^lany  w’ho  are  not  patrons  of  the 
school,  and  who  ordinarily  care  little 
for  the  activities  which  they  as  tax¬ 
payers  support,  w’ere  present  and 
whole-heartedly  endorsed  this  interest¬ 
ing  exhibit. 

The  term  “Science  Night”  is  used 
primarily  from  the  standpoint  of  the 
presentation  of  a  scientific  exhibit,  but 
it  might  well  be  called  an  “Open 
House,”  “Science  Fair,”  or  any  at¬ 
tractive  name  which  will  serve  to  ob¬ 
tain  interest  of  the  general  public. 
After  all,  it  is  not  so  much  the  parents 
of  the  children  in  school  that  need  to 
be  informed  concerning  the  activities 
of  our  modern  school,  but  the  tax¬ 
payers  in  general. 


The  organization  of  such  an  event 
requires  considerable  thought  and 
preparation  over  a  considerable  period 
of  time.  The  actual  physical  prepara¬ 
tion,  however,  requires  but  a  short 
time  before  the  event.  The  possibili¬ 
ties  of  such  a  “Science  Night”  are 
limited  only  by  the  imagination  of  the 
teachers  and  students  concerned  with 
such  an  exhibit,  and  their  willingness 
to  put  forth  real  effort  in  arranging 
the  necessary  displays.  The  teachers 
should  by  no  means  provide  all  of  the 
effort,  but  a  live  and  sympathetic 
guidance  must  be  supplied  to  students 
who  will  explain  and  display  the  vari¬ 
ous  exhibits. 

Every  department  in  school  has  its 
share  in  such  an  event.  For  example, 
the  necessary  publicity  is  handled  by 
articles  written  and  submitted  for  pub¬ 
lication  by  Newswriting  classes  in  the 
English  department,  while  the  Art 
classes  furnish  a  splendid  display  of 
posters  which  are  distributed  widely 
throughout  the  city  telling  others  of 
the  entertainment.  The  mechanical 
drawing  classes  make  various  direction 
signs,  titles  for  exhibits,  and  furnish 
an  exhibit  of  the  work  of  the  members 
of  its  department. 

When  the  evening  arrives,  guides 
from  the  outstanding  extra-curricular 
organizations  serve  to  direct  visitors 
who  are  unfamiliar  with  the  building. 
Our  commercial  arithmetic  classes  are 
given  practical  experience  in  checking 
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attendanco  and  supplying  statistics 
necessary  for  complete  reports  of  the 
evening’s  activities. 

Two  or  three  police  officers  are  pres¬ 
ent,  having  a  quieting  effect  on  some 
of  the  younger  boys  and  girls  wffio  are 
apt  to  become  rather  noisy  and  bois¬ 
terous. 

The  home  economics  department  is 
offered  a  remarkable  field  for  the  dis¬ 
play  of  exhibits  in  the  education  of 
the  consumer.  In  the  present  field  of 
cosmetics,  for  example,  articles  cost¬ 
ing  one  cent  are  retailed  many  times 
for  one  dollar,  giving  unwarranted 
profits  to  the  manufacturer  and  little 
or  no  value  to  the  consumer.  Just 
because  an  article  is  recommended 
highly  by  radio  advertising  is  no  rea¬ 
son  for  the  purchase  of  the  same  at 
exorbitant  prices.  Studies  of  “slack 
fill”  in  packaged  goods,  size  and  count 
of  threads  in  silks  and  linens,  the 
amount  of  w’ater  in  proportion  to  pulp 
in  canned  tomatoes,  the  amount  of  cot¬ 
ton  in  so-called  “wool,”  the  amount  of 
dilution  in  vinegar,  all  form  a  series 
of  investigations  that  can  be  used  by 
the  classes  in  home-making  in  prepa¬ 
ration  for  their  part  in  “Science 
Night.” 

A  list  of  projects  is  prepared  from 
the  suggestions  of  all  members  of  the 
class.  The  assigning  of  such  a  list 
for  study  invariably  introduces  many 
other  projects,  and  information  on 
these  can  be  obtained  by  energetic  stu¬ 
dents  from  various  agencies  in  the  city 
and  country.  The  results  of  such 
projects  are  carefully  checked  by  the 
instructor  as  soon  as  completed,  to  be 
sure  that  no  information  will  be  of¬ 
fered  wliich  is  not  thoroughly  sul>- 
stantiated  by  evidence.  For  example, 
the  testing  of  milk  by  the  usual  Bab¬ 
cock  method  is  not  a  difficult  task  for 


a  high  school  student.  Howw*. 
should  the  milk  tested  be  obtain^ 
from  a  sample  taken  after  the  creu 
has  been  poured  off  for  coffee  in 
morning,  a  very  low  butter-fat  cont«t 
would  be  show’ll.  If  this  is  report^ 
the  dairy  which  supplied  the  mil 
would,  of  course,  be  unjustly  criticini 
for  poor  milk  if  such  a  report  of  lo« 
butter-fat  content  were  allowed  to  h 
made  public.  Similar  situations  mw 
arise  in  connection  with  the  testii^ 
of  coal,  gas,  and  other  articles  of  com¬ 
mon  use  in  the  home.  Therefore  CM^ 
ful  checking  of  students’  results  ii 
essential. 

Boys  and  girls  are  taught,  throu|^ 
an  exhibit  on  consumer  education,  to 
read  the  labels  found  on  a  packa^ 
They  see  for  themselves  that  the  W 
article  is  not  always  the  most  adve^ 
tised.  The  only  limit  to  the  articles 
that  can  be  tested  lies  in  the  number 
of  students  interested  and  willingnem 
to  cooperate.  Cold  creams,  tootk 
pastes,  bread,  meats,  canned  goods, 
gasolines,  oils,  cosmetics,  all  furnish  i 
great  series  of  problems  w’hich  can  be 
studied,  the  results  of  which  are  inter 
esting  to  the  general  public. 

As  information  and  samples  thus 
collected  in  a  class  are  assembled,  thej 
should  lx*  mounted  in  a  permanent 
form  and  preserved  from  year  to  year. 
Such  a  collection  gives  a  foundation 
for  future  “Science  Nights”  which  are 
easily  and  (piickly  assembled.  Then 
with  careful  study  they  can  be  ex¬ 
plained  by  other  students  as  well  as 
by  those  w’ho  originally  made  the  ex¬ 
hibits. 

Other  departments  have  aided  in 
“Open  House”  demonstration  with 
much  credit  to  themselves.  The  cus¬ 
toms  and  habits  of  people  in  the  vari¬ 
ous  countries  of  the  w’orld,  together 
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with  their  advancement  through  peri- 
odi  of  history,  gives  the  social  science 
department  a  most  interesting  project. 
Dramatization  of  various  books  and 
short  talks  will  bring  members  of  the 
public  speaking  department  to  the  at¬ 
tention  of  the  visitors.  The  language 
departments  showing  motion  and  still 
pictures  and  costumes  of  their  respec¬ 
tive  countries  will  always  interest  the 
citizens  of  America. 

The  “Night”  offers  opportunities 
for  the  demonstration  of  talent  of 
students  in  their  various  hobbies  con¬ 
ducted  outside  school  hours.  Such 
activities  as  soap  carving,  the  making 
of  miniature  airplanes,  collecting 
stamps,  poetry,  flowers,  and  photog¬ 
raphy  are  given  the  space  they  require. 
In  addition,  many  interesting  outside 
attractions  are  at  times  available, 
either  in  the  line  of  industrial  motion 
pictures,  speakers,  or  demonstrations 
available  from  commercial  houses, 
which,  while  at  times  frowned  on  by 
school  authorities,  still  lend  an  inters 
esting  touch  to  an  “Open  House 
Night,”  and  many  times  will  swell  the 
numbers  in  attendance. 

Possibly  the  greatest  value  of  such 
a  “Science  Night”  comes  to  the  stu¬ 
dent  who  participates.  He  must  know 


his  project  if  he  is  to  be  questioned 
concerning  it  by  the  visitors  to  the 
demonstration.  Therefore  a  thorough 
knowledge  of  the  subject  is  necessary, 
or  the  student  will  be  thoroughly 
ashamed  of  himself  by  the  time  the 
demonstration  closes.  If  he  does  know 
his  subject  and  can  explain  what  he 
has  accomplished,  even  though  it  is 
only  to  his  smaller  brothers  and  sis¬ 
ters,  he  acquires  a  feeling  of  impor¬ 
tance  that  is  difficult  to  measure.  He 
takes  more  interest  in  his  school  work. 
He  can  compare  what  he  has  produced 
with  that  produced  by  others  of  his 
class.  At  the  same  time  our  friends 
and  patrons  begin  to  get  a  better  idea 
of  what  goes  on  in  the  school  of  today. 

It  does  not  require  much  memory 
to  bring  back  to  the  elders  what  op¬ 
portunities  they  had  when  they  were 
in  school.  It  makes  them  feel  that 
they,  too,  would  like  to  come  back  to 
to  school  once  more  and  learn  some  of 
the  interesting  facts  that  are  made 
available  to  their  children.  After  all, 
if  we  can  stimulate  a  live  interest  in 
the  supporting  public  for  the  work  of 
our  schools,  then  our  schools  will  never 
fear  for  proper  funds  necessary  to 
provide  a  true  education  for  every 
coming  citizen. 


*‘How  can  I  make  them  work?" 

The  plea  is  that  of  every  Committee  Chairman  who  labors  without  cooperate 
from  his  collea^es.  Learning  that  Dr.  Ira  Davis,  Department  of  Educational  Metkoi 
in  Science,  University  of  Wisconsin,  had  found  ways  to  keep  state-wide  cominittii 
active,  we  asked  him  to  reveal  his  secret  scheme. 

HOW  TO  MAKE  COMMITTEES  FUNCTION 

Ira  C.  Davis 


\  COMMITTEE  must  have  a 
significant  problem  if  it  is  to 
fimction  with  any  degree  of  suc¬ 
cess.  Each  member  of  the  committee 
must  be  interested  in  the  problem  and 
be  capable  of  contributing  to  its  solu¬ 
tion.  The  problem  must  be  defined. 
In  defining  the  problem  it  becomes 
necessary  to  place  limitations  on  its 
scope.  These  help  to  eliminate  the  ap¬ 
parent  irrelevant  features  of  the  prob¬ 
lem  at  the  beginning,  but  at  the  same 
time  they  may  keep  it  within  too  nar¬ 
row  a  scope.  A  committee  usually 
finds  it  necessary  to  redefine  its  prob¬ 
lem  after  some  progress  has  been 
made,  with  the  result  that  some  of  the 
limitations  may  be  removed  or  others 
may  be  added. 

A  committee  must  set  up  its  own 
regulations  if  it  is  to  make  progress. 
Our  science  committees  in  Wisconsin 
have  two  regulations  which  we  find 
very  helpful.  These  are:  (1)  each 
member  of  the  committee  must  answer 
correspondence  promptly,  and  (2) 
complete  his  share  of  the  problem  by 
the  date  specified.  Failure  to  do  so 
automatically  removes  that  member 
from  the  committee.  The  committee 
also  sets  up  its  goal  for  the  progress 
it  is  going  to  make  by  a  certain  date. 
If  a  certain  goal  is  to  be  reached  in 
one  year,  then  the  steps  which  are 
necessary  to  reach  that  goal  are  care¬ 
fully  planned  and  agreed  upon  by  the 
committee.  If  there  is  to  be  a  division 


of  work,  each  member  agrees  to  do  ^ 
part  of  it. 

In  planning  for  progress  at  a  oq^ 
tain  date  in  the  future,  it  becooMi 
necessary  for  a  committee  to  make  le 
ports  at  stated  intervals.  These  re 
ports  may  not  be  as  well  thought  oet 
as  they  should  be,  but  unless  a  repot 
is  made,  a  committee  has  no  way  d 
knowing  how  it  is  progressing.  A  poor 
report  is  better  than  no  report  at  ak 
Postponing  the  date  of  a  report  hue 
ders  the  committee  in  reaching  tlte 
goal  it  has  set. 

Each  meml)er  of  the  science  cob- 
mittees  in  Wisconsin  is  given  an  op¬ 
portunity  to  express  his  opinion  on  liD 
of  the  phases  of  the  problem.  Ead 
opinion  is  carefully  considered  aikl 
weighed  by  the  other  members.  In 
our  so-called  subject  matter  achievfr 
ment  tests,  each  member  constmch 
his  own  test  before  any  discussioM 
are  held.  Each  test  represents  the 
opinion  of  that  member.  He  is  free 
to  make  any  kind  of  a  test  he  thinb 
would  be  suitable.  Then  at  the  meet¬ 
ing  of  the  committee  each  of  these 
tests  is  submitted  to  all  of  the  mem¬ 
bers  for  their  reactions  and  opinions. 
Each  member  marks  in  the  manner 
agreed  the  questions  he  thinks  should 
be  retained  in  each  of  the  tests,  the 
questions  which  are  of  doubtful  value, 
and  the  questions  which  should  he 
eliminated.  This  is  done  without  ant 
discussion  as  a  group.  After  all  of 
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the  teats  have  been  marked  in  this  way, 
each  member  presents  his  reasons  for 
constructing  his  form  of  test.  He 
xnay  also  give  his  reason  for  including 
the  questions  which  have  been  elim¬ 
inated  or  questioned  by  a  majority  of 
the  committee.  Others  may  show  that 
8  certain  question  does  not  have  cur¬ 
ricular  validity,  or  that  it  is  poorly 
stated  with  the  result  that  several  dif¬ 
ferent  answers  may  be  correct. 

When  all  of  the  tests  have  been  pre¬ 
sented  and  defended  in  this  way,  the 
committee  begins  to  see  the  necessity 
of  positive  decision  as  to  the  form  or 
forms  of  tests  which  may  be  used.  At 
the  same  time  questions  may  be  raised 
about  the  whole  testing  program. 
They  begin  to  ask  themselves,  “What 
are  the  fundamentals  of  a  good  test  ?” 

At  their  first  meeting  the  committee 
agrees  upon  the  possible  forms  of  tests 
that  may  be  used.  Usually  two  or 
three  more  forms  are  selected  than 
will  be  used  in  the  trial  test.  Then 
the  acceptable  questions  from  all  of 
the  tests  are  grouped  in  the  forms 
agreed  upon,  typed,  and  mailed  to 
each  member.  This  part  of  the  work 
is  done  by  clerical  assistants.  Each 
member  of  the  committee  again  ranks 
all  of  the  questions  as  to  suitability, 
and  mails  them  to  the  chairman.  The 
new  group  of  acceptable  questions  are 
tvped  and  remailed  to  the  members. 
They  then  check  each  item  for  curric¬ 
ular  validity,  and  answer  the  ques¬ 
tions  which  have  been  accepted.  These 
answers  are  mailed  to  the  chairman 
and  the  answers  are  tabulated  for  the 
members  at  the  second  meeting. 

The  second  meeting  is  devoted  to 
checking  the  curricular  validity  of  the 
different  questions,  further  discussion 
of  some  questions,  and  the  rearrange¬ 
ment  of  the  questions  in  the  different 


forms  of  the  tests.  The  most  undesir¬ 
able  forms  are  eliminated  and  possibly 
some  new  questions  are  added.  These 
questions  include  facts,  theories,  laws, 
principles,  observations,  applications, 
nomenclature,  interpretation  and  rea¬ 
soning.  Usually  one  form  of  the  test 
is  assigned  to  one  or  more  members 
for  a  more  careful  statement  of  the 
questions,  and  a  further  checking  of 
the  different  factors  which  effect  the 
reliability  and  validity  of  the  test. 
The  revised  forms  are  typed  and  each 
member  tries  out  the  test  with  other 
teachers  and  possibly  with  some  pupils. 

After  these  preliminary  trials  have 
been  given,  the  revised  tests  are  sent 
to  the  chairman  and  placed  in  form  for 
trial  use  with  about  300  students. 
Assistants  give  the  tests  and  do  all  of 
the  preliminary  scoring  and  make  all 
of  the  statistical  calculations.  After 
the  scoring  and  calculations  have  been 
completed,  the  committee  meets  and 
rearranges  the  questions  in  their  final 
form  and  the  test  is  ready  for  state¬ 
wide  use. 

We  now  have  subject-matter  com¬ 
mittees  in  general  science,  biology 
and  physics.  A  new  test  is  constructed 
for  each  subject  each  year.  A  com¬ 
mittee  in  chemistry  will  be  organized 
next  year.  We  also  have  a  committee 
developing  new  tests  for  scientific 
attitudes,  scientific  methods,  and  the 
other  phases  of  the  Wisconsin  philos¬ 
ophy  of  science  teaching.  Our  State 
Education  Association  is  supplying 
the  funds  for  the  necessary  expenses 
of  this  committee. 

The  chairman  of  the  committee 
using  the  procedure  I  have  described 
has  important  functions  to  perform. 
He  must  give  each  member  the  oppor¬ 
tunity  to  present  his  opinions.  He 
must  help  summarize  what  each  mem- 
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ber  has  presented.  He  must  also  in¬ 
troduce  questions  and  offer  suggestions 
for  the  summarizing  of  the  opinions 
of  all  the  members.  On  disputed 
points  the  differences  must  be  stated 
clearly,  and  usually  they  will  dis¬ 
appear  when  the  issues  are  plainly  de¬ 
fined  and  explained.  The  chairman 
is  responsible  for  carrying  along  the 
summaries.  These  should  be  made 
frequently.  They  help  to  clarify  the 
thinking  of  the  whole  group.  The 
success  of  the  chairman  seems  to  de¬ 
pend  on  his  ability  to  lead  the  com¬ 
mittee  toward  sound  conclusions,  on 
his  planning  in  keeping  the  work  up 
to  the  schedule  set,  and  on  being  the 
best  informed  member  for  that  par¬ 
ticular  problem. 

The  chairman  must  not  let  any  per¬ 
sonal  feelings  enter  the  discussions. 
Each  member,  as  well  as  the  chairman, 
must  learn  to  “give  and  take.”  The 
members  must  respect  the  opinions  of 
others,  but  must  not  be  afraid  to  dis¬ 
agree.  They  should  help  others  clarify 
their  thinking  whenever  they  have 
anything  to  offer.  Many  times  group 
discussions  do  not  seem  to  be  produc¬ 
ing  any  results.  Soon  some  member 
makes  a  statement  which  helps  the 
whole  group  clarify  its  thinking,  and 
from  that  point  on  the  progress  is 
rapid. 


It  should  not  be  necessary  for 
bers  of  a  committee  to  do  any  unue^ 
essary  clerical  work  or  to  make  simple 
statistical  calculations.  Funds  sho^ 
be  provided  for  this  work.  It  is  alie 
advisable  to  have  funds  to  pay  tk 
necessary  traveling  expenses.  Ho*, 
ever,  the  budget  for  this  conunittse 
work  need  not  be  large. 

The  test  committees  operate  in  co¬ 
operation  with  the  Wisconsin  Edac* 
tion  Association,  the  University,  and 
the  Superintendents  and  Principili 
Association.  Last  year  fifty  per  oem 
of  the  schools  gave  the  tests  and  tl* 
final  statistical  calculations  were  baaed 
on  approximately  4,500  papers.  Tbe 
Department  of  Tests  and  Measure¬ 
ments  in  the  University  makes  the 
final  statistical  calculations  and  sendi 
the  interpretation  of  results  to  the  co¬ 
operating  schools. 

The  attitudes  and  methods  teati 
have  been  used  only  in  experimental 
form  with  a  few  schools.  As  soon  ai 
the  committee  feels  these  tests  have 
reached  a  form  where  they  have  valid¬ 
ity  and  reliability,  they  will  be  used 
on  a  state-wide  basis  and  will  also  be 
available  for  schools  outside  of  the 
state,  if  they  are  wanted.  The  subjectr 
matter  and  attitude  tests  are  pub¬ 
lished  by  the  E.  M.  Hale  and  Co.,  Ean 
Claire,  Wisconsin. 


"Is  ‘nature’  or  ‘science’  to  he  emphasized  in  the  gradest” 

An  offerings  called  “elementary  science”  has  risen  to  compete  with  the  longr-established 
“nature  study”  at  elementary  levels.  The  newer  movement  has  published  its  point  of 
view,  and  we  have  soug^ht  the  older  movement's  viewpoints  from  Dr.  E.  L.  Palmer,  lonjf 
an  associate  with  Mrs.  Anna  B.  Comstock  and  Dr.  Liberty  H.  Bailey  at  Cornell.  Dr. 
Palmer  is  President  of  the  American  Nature  Study  Society,  and  editor  of  the  Cornell 
Bural  School  Leaflets. 

COMMENTS  ON  THE  CONTROVERSY  BETWEEN 
NATURE  STUDY  AND  ELEMENTARY  SCHOOL 

SCIENCE 
E.  Laitbbncb  Palmeb 


This  is  not  written  with  the  romantically  remote  from  the  hum- 

thought  of  stimulating  contro  drum  familiarity  of  the  child’s  envi- 

versy,  but  rather  to  answer  cer-  ronment.”  (The  italics  are  inserted 

tain  published  criticisms  of  work  in  for  emphasis  by  this  writer.) 

nature  study.  The  writer  agrees  thor-  With  the  statement  that  nature 

oughly  with  Craig^  that  the  “impor-  study  may  consist,  in  part  at  least,  of 

tant  question  is  not  what  we  shall  call  observation  of  living  plants  and  ani- 

this  subject,  but  rather  what  service  mals,  the  writer  has  little  disagree* 

is  to  be  rendered  to  the  child.”  ment,  but  the  subject  certainly  has  not 

Some,  not  so  well  informed  as  to  emphasized  the  study  of  objects  roman- 

work  in  nature  study  as  Craig,  have  iically  remote  to  the  extent  that  many 

not  been  so  reasonable.  ^luch  that  is  leaders  who  seek  the  elimination  of 

now  being  offered  as  elementary  sci-  nature  study  have  done.  In  Cornell 

ence  is  so  remote  from  that  to  which  Teachers  Bulletin,  published  in  May, 

the  writer  can  subscribe  that  an  evalu-  1897,  L.  11.  Bailey  says:  “The  proper 

ation  of  some  of  these  offerings  in  objects  of  nature  study  are  the  things 

terms  of  the  long  established  ideals  that  one  oftenest  meets”;  and,  “The 

and  practices  of  nature  study  may  be  first  essential  in  nature  study  is  actu- 

of  interest.  So  far  as  known  some  of  ally  to  see  the  thing  or  phenomenon.” 

these  unwarranted  criticisms  have  not  Those  who  have  succeeded  Bailey  in 

been  answered  in  print.  this  work  at  Cornell  have  seen  no  rea- 

In  the  March,  1933,  issue  of  the  son  to  modify  his  views,  although  it 

University  of  ^lichigan  School  of  is  recognized  that  at  least  in  the  upper 

Education  Bulletin,  page  86,  F.  D.  grades  vicarious  experiences  may  have 

Curtis  states  among  other  things :  “At  their  place  w'hen  the  child  has  had 

its  best  nature  study  has  been  found  experiences  which  make  it  possible  for 

to  consist  chiefly  of  identification  and  him  to  judge  the  offerings  of  others.* 

observation  of  living  plants  and  ani-  To  the  w'riter’s  knowledge  the  leading 

mals,  ...  its  content  has  been  exotic,  advocates  of  the  study  of  hippopotami 

being  composed  of  d/.sr?m/oris  of  .  .  .  and  other  romantically  remote  mate- 

hippopotami  .  .  .  and  other  topics  rials  have  preferred  to  identify  them- 

1  CralR,  G.  S.  Thirty-first  Yearbook.  National  Society  for  the  Study  of  Education,  p.  151,  1982. 
2  Gilbert  H.  Trafton,  in  “Outline  of  Nature  Study,  ’  page  9,  1915,  says  of  the  materials  of 
nature  study  that  it  i.s  necessary  that  the  child  "should  have  actual  concrete  material  to 
observe  in  his  lesson.s.” 
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selves  with  elementary  science  rather 
than  with  nature  study. 

An  example  of  the  study  of  hippo¬ 
potami  is  found  in  the  third  grade 
“Tentative  Course  of  Study  in  Ele¬ 
mentary  Science/*  by  G.  S.  Craig, 
where  on  page  33  he  says,  “Sometimes 
a  mother  hippopotamus  is  seen  in  the 
Nile  River  with  a  calf  astride  her 
short  neck.”  Further  he  says,  “Baby 
monkeys  are  often  carried  about 
among  the  branches  by  their  mothers.” 
And  to  further  develop  the  idea  of 
parental  care  he  chooses  other  roman¬ 
tically  remote  illustrative  species,  such 
as  the  Columbia  River  salmon,  the 
Canada  otter,  and  the  prairie  wolf. 
Little  or  no  emphasis  is  given  the  ants, 
starlings,  dogs,  cats  and  humans  that 
illustrate  parental  care  in  the  roman¬ 
tically  near  sidewalks  of  New  York 
near  Momingside  Park.  If  nature 
study  and  much  that  is  offered  as  ele¬ 
mentary  science  divide  on  the  study 
of  the  remote  and  the  intimate,  I  have 
failed  to  find  justice  in  Curtis’  H.i'iti- 
cism  that  nature  study  concerns,  itself 
with  the  remote  and  elementary  science 
with  the  immediate.  The  cor'  ary 
seems  to  be  the  rule. 

In  his  article,  Curtis  further  criti¬ 
cizes  nature  study  on  the  grounds  that 
it  “has  consisted  of  the  reading  of 
nature  poetry,  of  the  telling  of  nature 
fables  and  fairy  tales,”  etc.  Certainly 
this  criticism  is  not  true  of  the  offer¬ 
ings  of  Jackman,  of  Comstock  or  Bai¬ 
ley,  or  of  many  other  supporters  and 
makers  of  the  nature  study  movement. 
Bailey,  in  the  source  quoted,  says, 
“Accuracy  is  a  prime  prerequisite  of 
any  good  nature  study,  for  accuracy 
is  truth  and  it  develops  power.”  It 
is  unfortunate  that  in  any  literature 
designated  as  nature  study  or  elemen¬ 
tary  science  false  statements  appear. 


One  book,  recommended  by  CurtU  in 
the  very  article  in  which  he  criticim 
nature  study  for  superficiality,  tells 
us  that  deer  need  boms  to  push  bsui 
the  snow  to  uncover  their  food.  If 
this  statement  raises  in  the  child  the 
challenge  to  know  how  the  hornleai 
does  and  fawns  survive,  or  even  how 
the  bucks  succeed  after  their  horns  are 
shed,  it  would  not  be  so  bad,  but  no 
provision  seems  to  be  made  to  meet 
the  issue.  It  is  comparable  to  a  state¬ 
ment  which  once  appeared  in  a  nature 
study  book  adopted  by  the  state  from 
which  skeptics  claim  their  origin.  This 
statement — ^not  prepared  by  anyone 
who  was  ever  prominent  in  nature 
study  circles — tells  that  a  skunk  scat¬ 
ters  its  scent  by  first  spreading  it  on 
it  tail,  and  then  shaking  it  off  as 
water  is  shaken  from  a  broom.  I  give 
this  amazing  story  here  to  show  that 
errors  are  to  l)e  found  in  nature  study 
publications  as  well  as  in  those  desig¬ 
nated  elementary  science.  The  point 
1  make  is  that  the  critics  of  nature 
study  are  themselves  open  to  g’^eater 
criticism  if  their  work  is  compared 
with  that  of  Bailey  or  Comstock. 

No  one  should  fail  to  give  credit 
for  the  stimulus  to  good  w'ork  in  natu¬ 
ral  science  which  has  come  from  the 
advocates  of  elementary  science.  When 
we  come  to  consideration  of  the  em¬ 
phasis  on  the  study  of  generalizations 
or  the  understanding  of  principles, 
there  are  some  dangers  which  are  not 
recognized  by  all.  There  is  consider 
able  honest  difference  of  opinion  on 
some  of  these  points. 

On  page  17’  of  the  31st  Yearbodc 
of  the  National  Society  for  the  Study 
of  Education,  Powers  states  that  the 
accepted  principles  of  nature  study 
hold  that  “Nature  study  should  be 
primarily  observation  of  common  nat- 
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ur*l  objects  and  processes;  the  group-  to  113  for  consideration  by  the  elemen- 


ing  of  the  facts  learned  in  nature 
ftudv  to  form  principles  and  general¬ 
izations  should  be  reserved  for  college 
study.”  I  am  not  ready  to  consider 
that  such  a  statement  can  be  consid¬ 
ered  wholly  as  a  criticism.  When  it 
is  followed,  as  it  is  on  pages  53-55, 
by  a  list  of  thirty-eight  principles  and 
generalizations  to  be  used  in  the  selec¬ 
tion  of  specific  objectives,  one  wonders 
if  vicarious  experiences  may  not  in 
a  practical  situation  be  substituted  for 
the  real  ones.  It  is  not  wholly  just, 
however,  to  hold  that  the  advocates 
of  nature  study  have  always  recom¬ 
mended  the  reservation  of  the  forma¬ 
tion  of  generalizations  to  the  higher 
grades.  It  depends  upon  the  general¬ 
ization. 

Bailey,  in  the  first  sentence  pub¬ 
lished  in  the  Cornell  Nature  Study 
Leaflets  and  written  as  Teachers’  Leaf¬ 
let  No.  6,  May,  1897,  says:  “Nature 
stud* ;  as  a  process,  is  seeing  the  things 
one  1  x)ks  at,  and  the  drawing  of  proper 
conclusions  from  what  one  sees.  Its 
puiTose  is  to  educate  the  child  in 
terms  of  his  environment,  to  the  end 
that  his  life  may  be  fuller  and  richer.” 
It  seems  improbable  that  Powers  could 
have  had  such  a  statement  in  mind 
when  he  wrote  his  definition  of  nature 
study’s  objectives. 

Apparently  the  thirty-eight  princi¬ 
ples  advocated  by  the  31st  Yearbook 
fell  on  a  fertile  field.  Three  years  after 
their  publication  they  have  increased 


tary  school  alone,  if  we  can  accept  the 
judgment  of  M.  L.  Robertson,  as  pub¬ 
lished  in  the  February  and  April 
(1935)  issues  of  Science  Education. 
The  fact  that  these  are  stated  as  ulti¬ 
mate  goals  for  consideration  in  the 
elementary  school  does  not  disturb  Mr. 
Robertson,  even  though  it  would  seem 
that  w'hat  is  needed  would  be  a  list  of 
those  goals  which  would  be  immedi¬ 
ately  rather  than  ultimately  significant 
at  that  grade  level.  When  a  child 
learns  to  add  two  and  two  he  has  an 
elementary  school  experience  whose 
ultimate  goal  might  be  expressed  in 
the  most  profound  mathematics. 

Anyone  can  recognize  merit  in  the 
move  to  establish  elementary  science 
which  does  not  confine  itself  to  the 
study  of  the  immediate  environment. 
Not  everyone  can  recognize  the  wis¬ 
dom  of  its  organization  primarily 
around  principles  or  generalizations. 
There  may  be  many  realms  of  experi¬ 
ence  from  which  activities  may  be 
cL  en.  These  activities  may  or  may 
nc'  be  significant  in  terms  of  general¬ 
izations  which  may  be  immediately 
■fotiaed.  Darwin  made  a  generaliza¬ 
tion  after  years  of  experiences  in  a 
realm  which  interested  him.  It  was 
partly  right  and  partly  wrong.  Had 
alb  subsequent  investigations  in  the 
field  been  selected  merely  to  prove  his 
generalizations,  the  procedure  would 
have  been  neither  intelligent  nor  prof¬ 
itable. 


“How  may  I  sponsor  a  successful  science  club  t"* 

Thi«  question  ia  asked  by  an  army  of  science  teachers  who  find  the  activity  wnn, 
too  easy.  The  club  activities  of  Tulsa,  Oklahoma,  have  lonff  been  noted  throughout  s 
wide  region,  and  we  asked  Miss  Edith  R.  Force,  of  the  Woodrow  Wilson  Junior  HM 
School  of  that  city,  “under  whose  direction  a  club  just  HAS  to  succeed,”  to  give  « 
details.  She  did — voluminously — and  we  publish  what  our  space  permits. 

SPECIAL  ACTIVITIES  OF  SCIENCE  STUDENTS 

Edith  R.  Force 


JUST  another  “science  club,”  the 
uninitiated  may  say.  Neverthe¬ 
less,  we  believe  there  is  a  differ¬ 
ence  in  that  this  club  has  been  a  vital 
factor  in  life  outside  of  the  classroom. 
It  is  the  “follow-through”  in  golf  or 
baseball  which  makes  the  superior 
plays.  Public  life  is  strewn  with  the 
derelicts  of  past  hopes  which  failed 
because  someone  was  not  hopeful  long 
enough.  Our  Field  and  Stream  Club 
has  been  active  for  ten  years;  it  is 
possible,  therefore,  to  measure  in  part 
the  values  of  the  club  that  “carry  on.” 

The  simple  organization  is  much  the 
same  as  when  it  began.  The  member¬ 
ship  is  elective,  open  to  any  boy  or 
girl  with  any  type  of  nature  curiosity 
or  interest.  Leadership  is  sought — 
and  always  found — among  those  who 
have  been  in  the  club  previously,  or 
among  the  older  students  with  more 
formal  science  classroom  training. 
Enough  such  leaders  are  recruited,  in 
a  general  club  membership  limited  to 
forty,  to  make  each  “captain”  respon¬ 
sible  for  two,  three,  or  at  the  most 


tion.  As  many  field  trips  as  can  be 
arranged  are  conducted  by  the  sponsor. 
In  turn,  the  leaders  are  required  to 
take  their  “group”  on  at  least  one  field 
trip  a  month.  The  result  is  usuallj 
a  field  trip  at  any  available  opportn- 
nity.  Here  is  a  delight  and  also  a 
danger.  Not  all  of  the  field  trips 
should  be  “picnics”  or  “joy  jaunts.” 
A  definite  aim  and  a  definite  outcome 
should  be  sought  even  in  a  very  limited 
area  encompassed. 

A  “Handbook  of  Suggested  Actifi- 
ties”  has  been  compiled  as  an  ou^ 
grow'th  of  the  desirable  things  which 
may  be  done  in  nature  study  in  the 
school,  at  home,  or  a-field,  either 
by  groups  or  by  individuals.  Each 
of  these  activities  has  arbitrarily  been 
assigned  a  certain  number  of  “points,” 
an  accumulation  of  which  leads  to 
“honors.”  The  honors  are  of  the  sim¬ 
plest  .sort.  A  blue  ribbon  bow  is  the 
high  honor  within  each  group.  Thus 
ten  to  twelve  students  may  w'in  here, 
in  a  group  of  forty.  In  the  whole 
club  membership,  exclusive  of  the 


four  other  students  called  a  “group.”  “captains,”  high  honors  are  rosette 
Sometimes  the  group  has  like  interests,  badges  of  white,  red  and  blue,  and 
sometimes  the  interests  are  varied,  silver  and  gold  pins  in  order  of  accu- 
with  an  effort  being  made  to  enlarge  mulated  points.  These  pins  have  been 
the  viev'point  of  each  one  of  the  indi-  made  from  an  individual  design  and 
viduals.  An  attempt  is  made  to  give  may  not  be  bought  or  used  for  any 
the  “captains”  regular  weekly  training  purpose  except  “activity  honors.”  The 
in  the  methods  of  leadership  as  well  leaders  have  pins  of  a  different  design^ 
as  in  general  nature-study  informa-  and  do  not  compete  against  the  indi- 
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vidualfl  of  the  groups.  Should  it  hap¬ 
pen  that  the  same  student  receives  the 
highest  honors  two  semesters  he  may 
be  awarded  the  gold  membership  pin 
of  the  International  Natural  History 
Association  (headquarters  in  San 
Francisco,  Calif.). 

It  was  found  that  members  carried 
the  inspiration  of  their  contacts  in 
the  club  out  beyond  the  junior  high 
school  years.  From  this  grew  the  sug¬ 
gestion  by  one  of  the  club  presidents 
for  a  “Life  Membership  Certificate” 
for  those  who  retained  their  nature 
study  interests. 

As  time  passed  there  grew  an  in¬ 
creasing  list  of  friends  of  the  organ¬ 
ization  who  in  some  manner  contrib¬ 
uted  to  programs  or  work  of  the  club. 
These  we  delighted  to  honor,  as  they 
in  turn  honored  us,  by  presenting  to 
them  publicly,  upon  the  vote  of  the 
members,  an  “Honorary  Life  ^lember- 
ship”  to  the  Field  and  Stream  Club. 
Thus  has  been  established  a  strong 
bond  of  friendship  and  fellowship  of 
the  boys  and  girls  and  adults  which  is 
invaluable!  A  further  desirable  step 
in  this  direction  is  now  in  progress 
through  the  contemplated  recognition 
of  the  club  as  an  auxiliary  or  an  afiili- 
ated  unit  of  the  local  Zoological  So¬ 
ciety,  Audubon  Society,  Garden  Fed¬ 
erations  and  state  Junior  Academy  of 
Science.  The  value  to  both  junior  and 
senior  groups  can  be  easily  discerned. 

May  I  take  the  subject  of  ornithol¬ 
ogy  to  illustrate  one  project  which  has 
had  unlimited  outlets  for  student  ac¬ 
tivities?  Beginning  as  a  Junior  Au¬ 
dubon  Society,  an  attempt  was  made 
to  learn  at  least  fifty  new  birds  in  one 
semester.  All  of  the  visual  stimuli 
available  were  used,  such  as  charts, 
books,  lantern  slides,  puzzles,  victrola 
records,  feeding  stations,  bird-house 


contests,  exchange  letters  with  other 
states  and  counties,  and  countless 
other  means.  The  enthusiasm  leaked 
out  into  the  community.  A  survey  to 
contact  the  isolated  individuals  and 
any  city  organization  interested  in 
nature-study  was  made.  These  were 
urged  to  contribute  their  knowledge 
as  a  beginning  to  authentically  estab¬ 
lished  records  of  the  wild  life  of  the 
community.  The  taxidermy  shop  was 
interested ;  the  dilapidated,  rusty 
specimens  in  various  schoolrooms  and 
hunting  lodges  were  checked,  and  such 
nature  diaries  or  geolc^cal  survey 
accounts  as  came  to  light  from  pioneer 
residents  were  gathered  together. 
Hunting  records  were  followed,  birds 
killed  by  accident  were  salvaged,  gov¬ 
ernment  permits  were  used  by  the 
instructor  for  collecting  and  banding 
purposes,  accurate  museum  records 
were  kept,  sight  records  were  collected 
from  authentic  observers,  and  not  the 
least  of  these  were  the  junior  high 
school  boys  and  girls. 

The  results  are  seen  in  a  nest  col¬ 
lection  made  by  the  students  after  the 
birds  were  recorded  and  observed  in 
the  nest,  and  identity  established  for 
a  certainty.  An  egg  collection  was  do¬ 
nated  by  an  experienced  zoologist,  for 
egg-taking  requires  a  license  and  has 
never  been  encouraged  among  stu¬ 
dents.  The  bird  collection,  represen¬ 
tative  of  the  residents  and  migrants 
of  the  locality,  in  a  large  part  is  made 
up  of  study  skins  which  were  origin¬ 
ally  sent  to  the  IT.  S.  Biological  Sur¬ 
vey  and  other  recognized  national  orni¬ 
thologists  for  the  checking  of  identi¬ 
fications.  From  these  data  has  been 
compiled  a  “Time  Table  of  Birds  of 
Tulsa  County  and  Vicinity,”  which 
has  been  published.  Such  items  of 
interest  to  the  state  were  presented  in 
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the  Oklahoma  Academy  of  Science 
Proceedings.  Emphasizing  the  hunt¬ 
ing  with  field-glasses  and  camera  in¬ 
stead  of  the  gun,  an  annual  Christmas 
Bird  Census  has  been  participated  in 
by  the  students  for  more  than  ten 
years,  with  reports  being  made  to  Bird 
Lore.  Contacts  with  such  organiza¬ 
tions  as  the  National  Audubon  Society, 
the  Inland  Bird-Banding  Association, 
the  Wilson  Ornithological  Club,  and 
various  state  bird  study  clubs,  have 
been  sought  at  all  times.  Newspaper 
articles  and  feature  stories  have  edu¬ 
cated  the  general  public  to  the  growth 
of  the  idea,  until  time  was  auspicious 
for  the  organization  of  a  City  Audu¬ 
bon  Society,  which  has  increased  its 
membership  to  one  hundred  in  less 
than  eight  months.  Pleasant  relation¬ 
ships  with  the  City  Superintendent  of 
Parks,  support  of  wild  life  sanctua¬ 
ries,  surveys  of  migrating  birds,  and 
many  other  valuable  activities  are  con¬ 
tinuing  from  the  pioneering  in  this 
field. 

Many  examples  of  happy  vocations 
resulting  from  membership  in  the 
Field  and  Stream  Club  may  be  cited. 
One  senior  high  school  student,  guided 
by  her  father,  has  prepared  a  simple 
key  to  trees  of  the  county,  to  be  used 


by  nature  scouts  and  ’teen  age  sta* 
dents.  A  junior  in  the  city  Uni▼e^ 
sity  has  become  the  zoology  assistant, 
still  retaining  his  bird  interests  for  le- 
search  study.  Another  University  stu- 
dent  has  done  a  commendable  job  in 
the  determination  of  the  amphibitni 
of  the  vicinity  through  his  major  stud¬ 
ies.  Another  boy,  just  about  to  enter 
the  University,  has  declared  himself 
for  a  life  study  as  a  paleo-botanist  A 
girl  who  has  graduated  from  coll^ 
and  is  taking  an  art  course  in  a  dis¬ 
tant  City,  writes:  “How  is  the  Field 
and  Stream  Club  ?  I  will  always  be 
glad  I  was  a  member.  ...  It  put  me 
in  a  sympathetic  attitude  with  nature 
and  the  things  about  me.  I  find  in 
my  landscape  painting  that  I  have  a 
better  understanding  of  the  moods  of 
nature  than  the  other  students  do.” 

Yes,  the  boys  and  girls  are  growing 
up — and  education  is  facing  new  ob¬ 
jectives,  such  as  Perfect  Health,  Elim- 
inalion  of  Crime,  Abolishment  of 
War,  Happy  Adult  Life  and  Harmo¬ 
nious  Homes,  A  Good  Sensible  Stan¬ 
dard  of  Living,  Citizenship  TaugU 
With  a  Kindly  Rigid  Discipline.  Will 
not  these  products  of  the  Field  and 
Stream  Club  stand  the  test? 


EDITORIALS 

H.  L.  Caswbll,  Otis  W.  Caldwell,  Hanob  A.  Wbbb, 
S.  C.  Gabbison 


SCIENCE  IN  THE  CURRICULUM 

A  great  deal  of  scientific  knowledge 
is  unquestionably  essential  for  the  un¬ 
derstanding  of  contemporary  life  and 
for  effective  participation  in  many  of  its 
activities.  On  every  hand  situations  are 
encountered  which  are  made  meaningful 
bv  scientific  understandings,  and  prob¬ 
lems  arise  which  can  be  solved  only 
through  application  of  scientific  pro¬ 
cedures  and  techniques.  Consequently 
one  who  is  interested  in  developing  a 
school  curriculum  adjusted  to  contem¬ 
porary  life  gives  science  a  prominent 
place  in  his  thinking,  and  is  sympathetic 
with  the  efforts  of  specialists  in  science 
to  secure  for  science  greater  considera¬ 
tion  in  the  school  curriculum. 

These  efforts,  however,  have  certain 
characteristics  which  appear  unfortu¬ 
nate  to  some  who  are  interested  in  the 
development  of  the  curriculum  as  a  uni¬ 
fied,  functioning  whole.  Among  these 
characteristics  is  the  unquestioned  use 
of  scientific  principles,  laws,  and  gen¬ 
eralization  as  the  primary  basis  for  or¬ 
ganization  of  curriculum  materials  in 
science.  This  is  the  basis  upon  which 
ttaditional  high  school  science  courses 
rest  and  is  now  being  employed  in  the 
programs  of  science  being  extended  into 
the  elementary  school.  This  approach 
is  essentially  that  of  a  logical  organiza¬ 
tion  of  science.  It  encourages  the  con¬ 
sideration  of  science  as  a  field  of  study 
rather  than  as  a  means  of  dealing  with 
problematic,  lifelike  situations.  It  makes 
difficult  if  not  impossible  the  develop¬ 
ment  of  a  curriculum  in  which  science 
materials  along  with  materials  from  the 
other  subjects  are  related  to  significant 
functional  aspects  of  life.  In  these  re¬ 
gards  the  procedure  is  contrary  to  the 
trend  in  thought  and  effort  in  general 
curriculum  development. 

This  is  a  point  to  which  those  work¬ 
ing  in  the  field  of  the  teaching  of  science 
may  well  give  careful  consideration. 
Shall  science  be  organized  to  facilitate 


mastery  of  the  subject  matter  of  science, 
or  shall  it  be  organized  to  encourage 
direct  use  in  meeting  lifelike  problematic 
situations  ?  Shall  there  be  a  science 
curriculum  or  science  in  the  curriculum  ? 
— n.  L.  Caswell,  Division  of  Surveys 
and  Field  Studies,  George  Peabody  Col¬ 
lege  for  Teachers. 

THE  INTANGIBLE  PAY  OF 
A  TEACHER 

(I  have  been  asked  to  provide  this 
personal  statement.  To  tell  one's  own 
story  is  too  much  like  appearing  in  pub¬ 
lic  without  proper  clothing,  so  I  have 
merely  glimpsed  a  few  of  my  naked  ex¬ 
periences. — 0.  W.  C.) 

My  first  district  school  teaching  must 
have  been  miserably  poor.  My  cash  pay¬ 
ment  for  the  six  months  was  a  total  of 
two  hundred  sixteen  dollars.  Each 
teaching  month  included  twenty  days  of 
school  and  one  day  of  teachers’  institute. 
Bad  as  my  teaching  days  may  have  been, 
the  institute  day  was  worse  because  read¬ 
ing  abstract  educational  philosophy  was 
a  foreign  language  to  me.  I  had  my 
eighteenth  birthday  soon  after  the  open¬ 
ing  days  of  school.  There  were  fifty- 
five  pupils  in  the  school,  five  of  whom 
were  my  cousins.  There  were  seven 
“big  boys”  of  about  my  own  age.  There 
were  five  of  the  six-year-old  group, 
whose  parents  hoped  they  would  learn 
to  read.  During  each  day  I  had  twenty- 
nine  classes  made  up  of  boys  and  girls 
about  equally  distributed.  These  were 
very  rural  pupils,  ranging  from  a  low 
but  harmless  moron  to  a  few  who  later 
gained  distinction  in  scholastic  achieve¬ 
ment. 

Though  my  scholastic  preparation  was 
meagre,  my  knowledge  of  management 
of  such  a  school  was  quite  negligible. 
It  was  still  the  custom  in  that  region 
for  the  big  boys  to  “run  the  teacher  out” 
if  he  were  at  all  susceptible  to  devices 


448 


EDUCATION  TOE  MAECH,  1836 


then  in  vo^e.  In  knowledge  of  the 
assignments  for  class  work,  by  hard  work 
at  night,  I  could  keep  one  lap  ahead  of 
the  best  pupils,  and  the  others  floated 
along  with  the  current.  But  in  prob¬ 
lems  of  management,  due  to  my  lack  of 
psychological  knowledge,  it  was  some¬ 
times  necessary  to  retreat  to  my  last  line 
of  defense,  physical  strength,  as  a  means 
of  gaining  order,  respect,  and  coopera¬ 
tion.  Though  I  now  have  little  pride 
in  the  abandon  with  which  on  a  notable 
occasion  I  subdued  the  leader  of  the 
bullies,  there  is  no  doubt  that  my  re¬ 
fusal  to  surrender  to  the  then-incipient 
demands  of  soft  pedagogy  was  the  be¬ 
ginning  of  life-long  intangible  (not  too 
intangible)  benefits  within  that  school. 
After  the  successful  conquest  we  all  had 
a  talk  about  "What  it  is  we  want  from 
this  school  and  how  can  we  get  it?” 
From  that  day,  it  became  a  friendly, 
playful,  working  and  purposeful  school. 

Possibly  the  best  thing  I  did  for  the 
school  was  to  decline  reappointment’,  in 
order  to  return  to  college.  But  during 
the  following  decades,  as  occasional 
visits  presented  the  opportunity,  my 
small  (not  too  small)  financial  returns 
from  that  school  have  been  supple¬ 
mented  in  a  large  way  by  reports  of  the 
good  progress  being  made  by  one  and 
another  of  those  who  were  my  pupils. 
Some  of  them  are  grandparents  now,  but 
they  never  fail  to  extend  an  intelligent 
welcome  always  based  upon  the  work 
we  did  together. 

My  teaching  suhsequently  extended 
into  college  and  university.  A  few  days 
ago  I  received  one  of  a  considerable 
number  of  large  "checks”  from  former 
students.  This  recent  check  came  from 
one  who  is  eminent  in  scientific  research 
and  has  been  given  the  highest  type  of 
public  recognition  by  scientific  men. 
His  "check”  incorrectly  credits  me  with 
being  the  one  who  started  him  in  his 
scientific  career.  I  say  "incorrectly”  in 
all  seriousness,  for  a  teacher  may  recog¬ 
nize  genius  and  guide  it  for  a  time,  hut 
it  exists  independently  of  the  teacher 
and  goes  its  own  road  when  once  it  has 
discovered  its  own  ways  of  operating. 
Dr.  Liberty  H.  Bailey  once  said:  "He 
is  the  best  teacher  whose  pupils  the 


farthest  outrun  him.”  We  need  note  fin 
caution,  however,  that  being  surpunj 
by  our  students  does  not  in  itself  prwe 
that  we  have  been  good  teachers. 

What  a  tragedy  it  would  be  if  one 
who  has  taught  for  more  than  fort* 
years  should  not  find  here  and  there 
many  devoted,  intelligent,  unselfieh 
workers  carrying  their  efforts  into  new 
areas  of  accomplishment.  Those  of  m 
who  teach  have  done  our  best  work  when 
we  have  put  able  workers  in  the  way  of 
doing  their  best.  Through  the  effort! 
of  such  workers,  knowledge  keeps  grow¬ 
ing,  and  the  uses  of  knowledge  in  men’i 
affairs  keeps  improving.  Such  so-called 
intangible  benefits  thus  begin  to  look 
like  the  most  tangible  of  things,  leas 
evanescent  than  money,  goods  and  mate¬ 
rial  gifts.  They  are  more  real  than  any¬ 
thing  else  in  a  world  that  is  needy  for 
more  and  more  truth  that  is  in  action 
in  the  affairs  of  human  life.  No  one 
may  secure  higher  pay  than  is  possible 
for  the  teacher. — Otis  W.  Caldwill, 
(Jeneral  Secretary',  .\merican  Associatica 
for  the  Advancement  of  Science. 


SCIENCE :  FOR  ALL,  AND  FOR 
EACH 

The  importance  of  science  education 
is  to  be  evaluated  in  terms  of  how  it  aids 
the  individual  to  understand  and  utilize 
the  processes  and  materials  of  the  world.  ' 
This  is  equivalent  to  saying  that  science  | 
education  is  important  liecause  it  helps 
the  individual  to  better  adjust  himself  to  j 
the  world  in  which  he  lives.  During  the 
last  fifty  years  the  discovery  and  applica¬ 
tion  of  scientific  principles  have  changed  | 
man’s  method  of  thinking  and  living  as 
nothing  else  has  in  a  similar  period  of 
time.  If  education  is  conceived  as  a 
purely  cultural  process  relating  to  the 
heritage  of  the  race,  science  teaching 
must  have  a  very  large  place,  because 
modern  science  is  more  largely  respon¬ 
sible  for  the  content  of  our  thought  and  i 
for  our  ways  of  living  than  any  other 
factor.  When  we  consider  what  the 
application  of  scientific  method  and 
knowledge  has  produced,  we  at  once  real¬ 
ize  that  life  was  far  different  in  an  un¬ 
scientific  age. 
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Not  only  is  science  teaching  impor¬ 
tant  from  the  point  of  view  of  its  use 
in  the  world,  but  it  is  equally  as  impor¬ 
tant  when  we  consider  what  a  proper 
ftudy  of  science  does  for  the  develop¬ 
ment  of  the  individual.  The  individ¬ 
ual’s  efforts  through  life  are  concerned 
with  his  adjustment  to  the  world  as  he 
knows  it.  The  history  of  Magic,  Medi¬ 
cine,  and  Religion  is  largely  a  statement 
of  the  ways  man  has  tried  to  adjust  him¬ 
self  to  misunderstood  natural  phenom¬ 
ena.  Science  has  given  modern  man  a 
new  interpretation  of  the  world  and  has 
made  it  possible  for  him  to  develop 
methods  of  work,  and  habits,  and  atti¬ 
tudes  of  thinking  which  free  him  from 
the  superstitions  and  fear  that  so 
cramped  and  hindered  the  development 
of  his  ancestors.  He  is  able  to  lead  a 
more  objective  and  well-ordered  life  be¬ 
cause  he  can  understand  and  control  the 
forces  of  Nature  better.  Instead  of  view¬ 
ing  himself  as  the  victim  of  unseen  and 
unknown  mysterious  forces,  he  now  un¬ 
derstands  that  the  events  of  Nature  obey 
justice,  love,  and  principles.  Knowing 
these,  he  seeks  to  utilize  them  for  his 
own  good. — Dr.  S.  C.  Garrison,  Dean 
of  the  Graduate  School,  George  Peabody 
College  for  Teachers. 


NATION.AL  ASSOCIATIONS  OF 
SCIENCE  TEACHERS 

The  science  teacher  is  gregarious.  Of 
great  stimulus  to  professional  spirit  are 
the  local  science  divisions  of  State  Edu¬ 
cation  Associations,  and  certain  organi¬ 
zations  of  regional  influence.  There  are 
several  national  gatherings  of  science 
teachers,  however,  in  which  the  broadest 
aspects  of  national  problems  in  science 
education  are  considered. 

The  Department  of  Science  Instruc¬ 
tion  of  the  National  Education  Associa^ 
tion  was  organized  in  1894.  It  con¬ 
venes  at  the  Summer  Meetings  of  the 
N.  E.  A.  The  programs  are  of  a  most 
varied  nature,  and  classroom  teachers 
mingle  their  addresses  with  those  of 
supervisors  and  noted  educators.  The 
organization  is  thoroughly  democratic, 
and  active  membership  in  the  N.  E.  A. 
ia  the  only  fixed  qualification  for  mem- 


l)ership.  The  attendance  is  usually  sev¬ 
eral  hundred,  and  the  range  of  discus¬ 
sion  is  practically  unlimit^.  Because 
of  the  size  of  the  Department  it  has  not 
seemed  practicable  to  limit  its  activities 
to  any  specialized  field,  and  the  chief 
responsibility  of  the  oflRcers  has  been  to 
arrange  for  a  highly  stimulating  annual 
program. 

Science  teachers  should  make  every 
effort  to  attend  one  of  the  meetings  of 
this  Division  whenever  the  N.  E.  A. 
convenes  in  the  region  in  which  they 
find  themselves  during  the  summer. 

The  officers  of  the  Division  now  active 
are:  President,  Dr.  Ira  W.  Davis,  Presi¬ 
dent  of  the  University  Hi^h  School,  Uni¬ 
versity  of  Wisconsin,  Madison,  Wis. ;  East¬ 
ern  Vice-President,  Miss  Mildred  M.  Fahy, 
Principal,  Amundsen-Von  Steuben  Schools, 
Chicago,  Ill, ;  Western  Vice-President, 
Prof.  Charles  L.  Hampton,  Piedmont  High 
School,  Piedmont,  Calif. ;  Secretary,  Miss 
Vesta  Hicks,  Supervisor  of  Elementary 
Science,  Austin,  Texas;  Treasurer,  Miss 
Esther  W.  Scott,  James  F.  Oyster  ^hool, 
Washington  D.  C. 

The  National  Council  on  Elementary 
Science  was  organized  about  twenty 
years  aaro.  It  convenes  at  the  Winter 
Meetings  of  the  Department  of  Super¬ 
intendence  of  the  National  Education 
Association.  Its  membership  includes 
supervisors  of  elementary  science  in  vari¬ 
ous  cities,  those  who  teach  methods  of 
elementary  science  in  teachers  colleges, 
and  classroom  teachers  themselves.  The 
most  important  activity  is  to  present  a 
stimulating  program  at  the  annual 
meeting,  and  to  make  the  Council’s 
magazine,  NCES  News  Notes,  practical 
and  interesting. 

The  officers  of  the  Council  now  active 
are :  President,  Miss  Bertha  M.  Parker, 
University  Elementary  School,  University 
of  Chicago,  Chicago,  Ill. ;  Vice-President, 
Miss  Helen  Dolman,  Michigan  State  Nor¬ 
mal  College,  Ypsilanti,  Mich.;  Secretary- 
Treasurer,  Prof.  Harry  A.  Cunningham, 
Kent  State  College,  Kent,  Ohio. 

The  National  Association  for  Research 
in  Science  Teaching  was  organized  in 
1928.  It  convenes  at  the  Winter  Meet¬ 
ings  of  the  Department  of  Superin¬ 
tendence  of  the  National  Education  As¬ 
sociation.  It  is  a  small  group,  the  mem- 
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bership  being  restricted  by  a  policy  of 
invitation,  and  being  largely  confined  to 
those  who  are  actively  engaged  in  edu¬ 
cational  research  in  the  field  of  science 
teaching.  The  Association  sponsors  sev¬ 
eral  committees,  each  of  which  is  inves¬ 
tigating  some  phase  of  professional 
work.  There  are  few  organizations  that 
can  claim  (a)  as  large  a  proportion  of 
its  membership  "active”  in  a  literal 
sense;  (b)  so  high  a  percentage  of  its 
total  membership  in  attendance  at  its 
annual  meetings.  The  official  journal 
of  this  Association  is  Science  Education. 

The  officers  of  the  Association  now 
active  are :  President,  Prof.  Walter  G. 
Whitman,  Department  of  Science  Instruc¬ 
tion,  State  Teachers  rollepfe,  Salem,  Mass. ; 
Vice-President,  Prof.  Ira  C.  Davis,  School 
of  Education,  University  of  Wisconsin, 
Madison,  Wisconsin ;  Secretary-Treasurer, 
Dr.  S.  Ralph  Powers,  Professor  of  Natural 
Sciences,  Teachers  College,  Columbia  Uni¬ 
versity,  New  York.  N.  Y. ;  Members  of  the 
Executive  Committee :  I’rof.  Gerald  S. 
Crai^,  Lincoln  School  of  Teachers  Colleg'e, 
New  York,  N.  Y. ;  Prof.  Ilanor  A.  Webb, 
Georffe  PealKxly  College  for  Teachers, 
Nashville,  Tenn. 

The  Divu'tion  of  Chemical  Education, 
American  Chemical  Society.  .\n  organ¬ 
ization  of  chemistry'  teachers,  received 
Division  status  in  the  American  Chemi¬ 
cal  Society  about  fifteen  years  ago. 
Although  its  membership  is  ])redomi- 
nantly  college  instructors  in  chemistry, 
yet  every  effort  is  made  to  interest  high 
school  teachers  of  the  subject.  The 
Journal  of  Chemical  Education  is  the 
Division’s  official  organ.  The  programs 
of  the  Division  are  given  as  part  of  the 
regular  meetings  (April,  September)  of 
the  American  Chemical  Society. 

The  officers  of  the  Division  now  active 
are:  Chairman,  Prof.  Harrison  Hale,  Uni¬ 
versity  of  Arkansas,  Fayetteville,  .\rk. ; 
Vice-Chairman,  Prof.  F.  B.  Wade,  Short- 
ridge  High  School,  Indianapolis,  Ind. ; 
Secretary,  Prof.  N.  W.  Rakestraw,  Brown 
University,  Providence,  R.  I. ;  Treasurer, 
Prof.  Virginia  Bartow,  University  of 
Illinois,  Urbana,  Ill. 

The  American  Association  of  Physics 
Teachers  was  organized  in  1930.  It 
meets  with  the  American  Association  for 
the  Advancement  of  Science  at  their 
New  Year’s  convention.  Its  member¬ 


ship  is  chiefly  among  the  professors  of 
physics  in  colleges  and  universities.  Th* 
object  of  the  Association  is  to  imprors 
the  teaching  of  physics  and  to  incresai 
interest  in  the  subject  throughout  the 
nation.  Committees  of  the  Associatioi 
have  devised  tests  in  physics  which  are 
used  very  widely,  and  a  book  on  "Deia. 
oustrations  in  Physics”  is  in  prepara¬ 
tion.  The  American  Physics  Teacher 
is  the  official  publication  of  this  profes¬ 
sional  group.  This  Association  is  one 
of  a  group  of  societies  that  compriee 
The  ^Vmerican  Institute  of  Physics, 

11  East  38th  Street,  New  York,  N.  Y.  | 

Tlie  officers  of  the  .Xssociation  now  { 
active  are :  President,  Dr.  D.  L.  Webster,  I 
Stanford  Universitj’,  Palo  Alto,  Calif.;  i 
Vice-President,  Dr.  F.  K.  Richtmyer,  Cor-  L 
nell  University,  Ithaca,  N.  Y. ;  Secretary,  I 
Dr.  W.  S.  Webb,  University  of  Kentucky, 
Lexington,  Ky. ;  Treasurer,  Dr.  P.  E,  Klop- 
steg.  Central  Scientific  Co.,  Chicago,  Ill. 

The  American  Science  Teachers’  As¬ 
sociation  was  organized  in  1934.  It  con¬ 
venes  at  the  New  Year  Meetings  of  the  t 
.American  Association  for  the  Advance-  ^ 
ment  of  Science.  Its  general  aim  is  to  j 
serve  as  a  clearing  house  for  local  sci¬ 
ence  problems  that  seem  to  have  national 
significance,  and  to  sponsor  the  organiza¬ 
tion  of  local  groups  of  science  teachers. 

In  line  with  the  policy  of  the  A.  A.  A.  S., 
the  A.  S.  T.  A.  encourages  affiliation 
of  these  scattered  groups,  and  hopes  to 
aid  in  the  growth  of  a  spirit  of  profes-  ' 
sionalism  among  science  teachers.  Mem¬ 
bership  is  invited  for  a  small  fee,  and 
membership  in  the  A.  A.  A.  S.  is  not  a 
prerequisite.  It  is  considered  highly 
desirable,  however,  that  membership  in 
a  local  group  of  science  teachers  be  the 
ttacher’s  first  consideration,  and  that  ' 
groups  send  representatives  to  the  an-  i 
I'ual  meeting. 

The  officers  of  this  Association  now 
active  are;  President,  Dr.  Harry  A.  Car¬ 
penter,  Specialist  in  Science,  Rochester  | 

Public  Schools,  Rochester,  N.  Y. ;  First  ; 
Vice-President,  Dr.  Morris  Meister,  Head  J 
of  Science  Department,  Haaren  High 
School,  New  Y^ork,  N.  Y. ;  Second  Vice- 
President,  Miss  Ada  Weckel,  Head  of  Bl-  | 
ology  Department,  Oak  Park-River  Forest  j 
High  School,  Oak  Park,  Ill. ;  Secretary,  j 

Dr.  Ellsworth  8.  Oboum,  Head  of  Science  1 

Department,  John  Burroughs  School, 


Cl«7^n,  Mo.;  Trcaanrer,  Prof.  Homer  W. 
LeSoord,  Head  of  Science  Department, 
Milton  Academy,  Milton,  Maas. 

Space  does  not  permit  listing  a  num¬ 
ber  of  national  scientific  organizations, 
not  confined  to  teachers,  but  in  which 
they  are  frequently  most  active.  The 
American  Nature  Study  Society,  the 
Wilson  Club  (birds),  the  American  For¬ 
estry  Association,  the  American  Chem- 
icaf  Society,  the  American  Physical  So¬ 
ciety,  and  certain  others  have  Divisions 
in  which  educational  topics  are  pre¬ 
sented.  — H.  A.  W. 


familiar  forces  of  nature  as  well  as  plants 
and  animals.  One  lar^r  issue  each  year 
ia  for  the  teacher,  the  other  three  are 
primarily  for  the  pupils.  The  illustrations 
are  appropriate,  often  dramatic.  The 
leaflets  have  been  published  for  twenty- 
nine  years. 

The  Teaching  Biologist;  36  pp.,  8 
issues  a  year,  50  cents.  Editor,  Prof. 
Charles  A.  Gramet,  John  Adams  High 
School,  Ozone  Park,  N.  Y. ;  Business 
ilanager.  Prof.  Barnet  S.  Minters,  same 
address. 

These  bulletins  are  full  of  practical  sug¬ 
gestions  written  by  active  biology  teach¬ 
ers.  They  are  sponsored  by  the  New  York 
Biology  Teachers*  Association.  The  maga¬ 
zine  is  in  its  second  year. 

NCES  News  Notes;  16  pp.,  4  issues 
a  year,  75  cents.  Editor,  Miss  Bertha 
M.  Parker,  School  of  Education,  Uni- 
\ersity  of  Chicago,  Chicago,  Ill.;  Asso¬ 
ciate  Editors,  Miss  Rose  Lammel,  Colo¬ 
rado  State  College  of  Education,  Gree¬ 
ley,  Colo.;  Prof.  W.  G.  Whitman,  State 
Teachers  College,  Salem,  Mass.;  Busi¬ 
ness  Manager,  Prof.  0.  E.  Underhill, 
Teachers  College  of  Connecticut,  New 
Britain,  Conn. 

This  two-year-old  publication  is  the 
official  organ  of  the  National  Council  on 
Elementary  Science,  and  features  very 
short,  practical  articles  on  methods  of 
teaching  science  in  the  grades,  and  notices 
of  new  teaching  materials. 

The  Science  Counselor;  36  pp.,  4  is¬ 
sues  a  year,  1.00.  Editor,  Prof.  Hugh 
C.  Muldoon,  Professor  of  Chemistry, 
Possibly  they  have  lost  the  Duquesne  University,  Pittsburgh,  Pa.; 
the  editors  and  managers !  Business  Manager,  Prof.  W.  John  Davis, 
nedy  that  deficiency !  There  Instructor  in  Law,  same  institution, 
of  the  current  professional  This  magazine  is  offered  to  serve  science 
or  science  teachers,  with 

, .  i  i.u  •  i.  1  j  the  United  States,  but  its  thoughtful  arti- 

tions  as  to  their  style  and  from  all  parts  of  the  nation  will 

le  order  of  listing  is  merely  benefit  the  teacher  in  any  public  or  pri- 
al  subscription  price:  vate  school.  This  is  the  newest  of  the 

,ral  School  Leaflet,;  48-60 

a  year  50  cents.  Editor  I„„  Science  Teacher;  38  pp..  4 

renee  Palmer  ^partment  ^  p,,;  'bon- 

PohliSL"hwt.rF',^lS’  Senior  High  School,  Ce- 

I  01  the  University.  P  ^  Walker,  High  School,  New¬ 
ts  are  for  teachers  of  science  .  ^  j  t»  /  t\  n  ai. _ a  TTJr-u 

s.  They  represent  a  broad  Stroud,  High 

ire  Study,  treating  of  many  School,  Des  Moines,  lowa. 
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Sponsored  by  the  Science  Dirision  of 
the  Iowa  Education  Association,  this  mag¬ 
azine  publishes  the  better  papers  deliv¬ 
ered  at  the  meetinfiTs  in  the  state,  and  adds 
other  articles  by  progressive  teachers.  It 
is  a  courageous  effort  by  a  state  g^oup 
to  build  professional  spirit. 

Science  Guide  for  Elementary  Schools; 
about  60  pp.,  10  issues  a  year,  $1.25. 
Miss  Helen  IlelTernan,  Chief,  Division 
of  Elementary  Education  and  Rural 
Schools,  State  Department  of  Educa¬ 
tion,  Sacramento,  Calif.,  directs  its  pub¬ 
lication. 

A  committee  of  science  teachers,  heads 
of  their  departments  in  the  State  Teach¬ 
ers  Collegres  of  California,  write  special 
issues  on  specific  aspects  of  science  taug'ht 
at  the  lower  levels.  This  content  mate¬ 
rial  is  primarily  adapted  for  the  Pacific 
Coast,  yet  applicable  elsewhere.  These 
Guides  are  in  their  second  volume. 

Science  Education;  48  pp.,  4  issues  a 
year,  $2.00.  Editor,  Prof.  Charles  J. 
Pieper,  Department  of  Science  Educa¬ 
tion,  New  York  University,  New  York, 
N.  Y. ;  Business  Manager,  Prof.  Clar¬ 
ence  M.  Pruitt,  Department  of  Science 
h]ducation,  Colorado  State  College  of 
Education,  Greeley,  Colo. 

This  is  the  official  orgran  of  the  National 
Association  for  Research  in  Science  Teach¬ 
ings.  It  features  the  reports  of  studies 
in  methods  of  instruction,  testing^,  tech¬ 
nique  of  investigations,  book  reviews,  and 
professional  improvement.  It  is  a  serious 
magazine,  designed  for  collegre  teachers, 
students  in  schools  of  education,  and 
scholarly  science  teachers  at  all  levels. 
This  magazine  is  in  its  twentieth  year. 

School  Science  and  }fathematics ;  120 
pp.,  9  issues  a  year,  $2.50.  Editor,  Prof. 
Glenn  W.  Warner,  South  Side  Junior 
College,  Chicago,  Ill.  Business  Mana¬ 
ger,  Prof.  W.  F.  Roecker,  Boys’  Tech¬ 
nical  High  School,  Milwaukee.  Wis. 

This  magazine — now  in  its  thirty-sixth 
year — has  been  longest  in  the  service  of 
science  teachers.  It  features  practical, 
interesting  articles  concerning  l)oth  the 
content  and  methods  of  both  fields  of  its 
title.  It  publishes  reports  of  studies,  but 
deletes  tables  of  data,  as  a  rule.  Tlie 
addresses  delivered  at  the  .Annual  Meeting 
of  the  Central  .Association  of  Science  and 
Mathematics  Teachers  (of  which  it  is  the 
official  organ)  appear  in  it.  Its  Problem 
Department  is  particularly  good. 


The  Journal  of  Chemical  Educatio%‘ 
about  60  pp.,  12  issues  a  year,  $3.00* 
Editor,  Prof.  Otto  Reinmuth,  Kent 
Chemical  Laboratory,  University  of  (Hhi. 
cago,  Chicago,  Ill.  Business  Manager 
Mr.  Harvey  M.  Mack,  Mack  Printini 
Co.,  Easton,  Pa. 

This  magazine  serves  the  chemistry 
teacher,  either  in  high  school  or  college. 
It  contains  much  historical  and  deaerb- 
tive  material ;  the  space  devoted  to  metL 
ods  of  teaching  is  probabl.v  adequate, 
though  it  does  not  predominate.  The 
illustrations  are  excellent,  often  of  g^reet 
rarity.  The  mag^azine  is  thirteen  years 
old. 

The  American  Physics  Teacher;  48 
pp.,  4  issues  a  year,  $3.00.  Editor,  Dr. 
Duane  Roller,  Department  of  Physics, 
University  of  Oklahoma,  Norman,  Okla., 
Business  Manager,  Miss  Madeline  M. 
Mitchell,  Editorial  Secretary,  American 
Institute  of  Physics,  11  East  38th  St, 
New  York,  N.  Y. 

This  is  the  official  organ  of  the  Ameri¬ 
can  .Association  of  I’h.vsics  Teachers.  Its 
principal  articles  are  somewhat  advanced, 
but  there  is  a  most  practical  section  on 
“Apparatus,  Demonstrations,  and  Labor¬ 
atory  Methofls,”  and  teaching  plans  are 
likel.v  to  be  presented  briefly  in  “Discus¬ 
sions  and  Correspondence.”  This  maga¬ 
zine  is  in  its  third  year. 

Education;  64  pp.,  10  issues  a  year, 
$4.00.  Editor-in-chief,  Prof.  Herbert 
Blair,  Department  of  School  Adminia* 
(ration,  Boston  University,  Boston, 
Mass.;  Business  Manager,  Mr.  Raymond 
P.  Palmer  of  The  Palmer  Company,  120 
Boylston  St.,  Boston,  Mass. 

This  magazine  is  published  as  a  series 
of  .special  issues,  each  devoted  to  one 
active  field  of  education,  and  featuring 
short,  practical  articles  of  diverse  views 
concerning  that  field.  The  Science  Issues 
npi)ear  approximately  twenty  months 
apart.  The  magazine  is  in  its  fifty-sixth 
year  of  publication. 

This  point  should  be  emphasized: 
tlipso  magazines  are  written  l>oth  for 
and  by  science  teachers.  Most  of  them 
(Cornell  Rural  S<'hool  Leaflet  and  Sci¬ 
ence  Guide  for  Elementary  Schools  ex¬ 
cepted)  will  welcome  manuscript  from 
any  teacher  who  has  an  interesting  story 
to  tell  or  a  sound  philosophy  to  express. 


DEPARTMENT  OF  BOOK  REVIEWS 


Earle  Amos  Brooks 

PROFESSOR  OF  EDUCATION,  BOSTON  UNIVERSITY 


Exploring  In  Physics.  By  Reginald  J. 
Stephenaon,  University  of  Chicago.  Price, 
11.50.  204  pp.  The  University  of  Chicago 
Press,  Chicago.  1935. 

\  sub-title  of  this  paper-bound  book 
speaks  of  it  as  "A  New  Outlook  on  Prob¬ 
lems  in  Physics.”  Furthermore,  it  should 
be  said  that  it  is  to  be  used  in  connec¬ 
tion  with  a  substantial  volume  issued  re¬ 
cently  by  the  same  publishers  (and  re¬ 
viewed  in  Edccatio:?),  entitled  Prom  Oa- 
Uleo  to  Co»mir  Raya.  In  the  Foreword 
Professor  Harvey  B.  Lemon,  author  of  the 
volume  last  named,  says,  ‘This  book,  to¬ 
gether  with  From  Galileo  to  Coamic  Raya, 
is  to  be  used  in  our  own  introductory 
science  course,  where  the  time  allotted  to 
physics  is  limited.  .  .  .  The  combination 
of  the  two  books  presents  enough  mate¬ 
rial  for  an  adequate  presentation  of  the 
fundamentals  of  physics  in  an  entire 
}  ear’s  course.” 

Readers  of  this  review  who  have  not 
jet  seen  the  books  presenting  the  new 
t.vpe  of  introductory  science  courses,  now 
offered  by  the  University  of  Chicago, 
should  avail  themselves  of  the  privilege 
as  soon  as  possible.  These  books  are 
striking  in  color,  unique,  humorous  and 
suggestive  in  their  illustrations,  and  beau¬ 
tifully  printed  on  high-grade  papjer.  So 
attractively  are  the  various  topics  pre¬ 
sented  that  even  an  indifferent  reader, 
at  the  beginning,  is  persuaded  to  go 
through  the  entire  book  and  enjoy  it. 

The  general  topics  discussed  are — 

1.  Speed  and  Acceleration. 

2.  Newton’s  First  Two  Law's  of  Mo¬ 
tion. 

3.  Addition  of  Vectors.  Projectiles. 

4.  Newton’s  Third  T.aw  of  Motion. 

5.  Work  and  Energy. 

6.  .Atmosphere  and  Hydrosphere. 

7.  Temperature  and  Expansion. 

8.  Heat. 

9.  Molecular  and  Kinetic  Theory  of 
Matter. 


10.  Electric  diarges  and  Magnetic 
Pole*. 

11.  Conduction  of  Electricity  in  Liquids 
and  Gases. 

12.  Wave  Motion. 

13.  Sound. 

14.  Light. 

15.  Electromagnetic  Radiations :  Waves 
and  Particles. 

Such  an  array  of  interesting  topics 
ought  to  commend  this  book  to  everyone 
interested  in  general  science. 

Laboratory  and  Workbook  Units  in 
Chemistry.  By  Maurice  U.  Amea,  Chair¬ 
man  Department  Physical  Science,  George 
Washington  High  School,  New  York  City, 
and  Bernard  Jaffe,  Chairman  Department 
Physical  Science,  Bushwick  High  School, 
New  York  City.  1935.  “Nonconsumable 
Edition.”  $1.08.  242  pp.  “Consumable 

Edition.”  $0.84.  228  pp.  Silver,  Burdett 
Company,  New  York. 

The  two  authors  have  collaborated  in 
producing  these  twin  volumes,  the  one  to 
be  kept  as  a  permanent  guide  (perhaps 
for  the  teacher),  the  other  to  be  used 
day  by  day  by  the  student.  One  is  called 
“Nonconsumable,”  the  other  “(Consum¬ 
able.”  The  large  perforated  sheets  of  the 
latter  volume  are  attractive,  spacious  and 
ready  for  use. 

More  than  fifty  Units  are  provided. 
These  deal  with  the  fundamentals  of 
Chemistry,  as  well  as  with  some  of  the 
very  practicable  and  attractive  things  of 
modem  life.  Warnings  against  dangerous 
chemical  compounds  are  conspicuous ;  il¬ 
lustrations  are  abundant  and  clear;  and 
questions,  good  references,  tables  and  ex¬ 
cellent  data  abound.  Even  the  inside 
cover-pages  are  utilized  in  the  presenta¬ 
tion  of  valuable  materials. 

Chemistry  is  always  an  important  and 
an  attractive  study.  Such  books  as  these 
should  make  it  much  more  so. 
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NEW  EDUCATIONAL  BOOKS 

We  acknowledge  receipt  of  the  following  publications  of  interest  to  the  readers  of 
Education.  Mention  here  does  not  preclude  review  in  this  or  subsequent  numbm 
of  Education.  ^ 


How  to  Judge  Motion  Pictures  and 
How  to  Organise  a  Photoplay  Club.  By 
Sarah  McLean  Mullen,  with  a  Foreword 
for  Teachers  by  William  L.  Letoin.  64 
pp.,  paper,  25c.  Published  by  Seholattic, 
Pittsburgh. 

Mathematics  in  Life.  Unit  B,  Con¬ 
structions;  Unit  C,  Drawing  to  Scale,  and 
Unit  D,  Per  cents.  By  Raleigh  Schorling, 
Head  of  the  Department  of  Mathematics, 
The  University  High  School,  and  Profes¬ 
sor  of  Education,  University  of  Michigan, 
and  John  R.  Clark,  The  Lincoln  School, 
Teachers  College,  Columbia  University. 
1936.  Kraft  paper,  iv  and  60  pp.,  28c. 
World  Book  Company. 

Aid  to  Heading  for  Adults.  Third 
Book.  Government.  By  Gertrude  M.  8. 
MeClintock,  in  collaboration  with  Maude 
E.  Aiton,  Public  Schools,  Washington, 
D.  C.  1935.  343  pp.,  paper.  $1.75.  Ed¬ 

ward  Brothers,  Inc.,  Ann  Arbor,  Michigan. 

Aid  to  Heading  for  Adults.  First 
Book.  By  Gertrude  M.  8.  MeClintock,  in 
collaboration  with  Maude  E.  Aiton,  Pub¬ 
lic  Schools,  Washington,  D.  C.  1934.  168 

pp.,  75c.  Edwards  Brothers,  Inc.,  Ann  Ar¬ 
bor,  Michigan. 

Aid  to  Heading  for  Adults.  Second 
Book.  By  Gertrude  M.  8.  MeClintock. 
228  pp.,  paper,  75c.  Edwards  Brothers, 
Inc.,  Ann  .\rbor,  Michigan. 

The  following  have  been  received  from 
the  Bureau  of  Publications,  Teachers  Col¬ 
lege,  Columbia  University,  in  their  Con¬ 
tributions  to  Education  Series.  All  are 
in  cloth  binding  at  $1.50  each. 

No.  658,  Occupational  Ability  Pat¬ 
terns.  By  Arthur  F.  Dodge,  Ph.  D. 


No.  660.  An  Analysis  of  Certain  Tral^  ■ 
of  Selected  High-School  Seniors  Int»  ■ 
ested  in  Teaching.  By  Treasa  0.  Yeager  I 

Ph.  D.  '  1 

No.  661.  Principles  and  Statutory  Pr*.  1 
visions  Helating  to  Hecreational,  XeA 
ical,  and  Social  Welfare  Services  of  tM 
Public  Schools.  By  Everett  0.  Preetea, 
Ph.D. 

No.  662.  The  Helationship  of  Cltf 
Planning  to  School  Plant  Planning.  Bj 
Rueaell  A.  Holy,  Ph.  D. 

No.  663.  Purposes  and  Conditions  Af¬ 
fecting  the  Nature  and  Extent  of  Ps^ 
ticipation  of  Adults  in  Courses  in  tbs 
Home  Study  Department  of  ColnmUs 
University.  1925-1932.  By  George  Boa¬ 
ter  Smith,  Ph.D. 

No.  665.  A  Factorial  Analysis  of  Abil¬ 
ity  in  Fundamental  Motor  Skills.  By 
Lloyd  M.  Jones,  Ph.  D. 

No.  667.  Extra-Curricular  Activitiw 
in  Helation  to  the  CurriculunL  By 
Galen  Jones,  Ph.  D. 

The  Physical  World.  By  Louis  Jf. 
Ileil,  Ph.  D.,  Associate  Professor  of  Ele^ 
trical  Engineering  and  Physics,  Ohio  Uni¬ 
versity.  With  426  illustrations.  IMl 
566  pp.,  cloth.  $2.75.  P.  Blakiston’s  Son 
&  Co.,  Inc. 

Introduction  to  Home  Economiea 
Compiled  by  Elizabeth  F.  Lillie,  School 
of  Home  Economics,  Oregon  State  Col¬ 
lege.  57  pp.,  planographed.  Oregon  State 
College,  1935. 

Creative  He-Education.  By  Frederick 
Peterson,  M.  D.,  LL.D.  1936.  112  pp- 

cloth.  $1.00.  G.  P.  Putnam’s  Sons. 


No.  659.  A  Study  of  Some  Aspects  of  Psychology  of  Adolescence,  By  LuOo 
Satisfaction  in  the  Vocation  of  Stenog^  Cole,  Ph.  D,  1936.  503  pp.,  cloth.  Farmr 
raphy.  By  Margaret  Sidney  Quayle,  Ph.D.  A  Rinehart.  $3.00. 


